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Preface	  
It	   is	  common	  to	  compare	   the	  process	  of	  completing	  a	  PhD	  dissertation	  with	  a	  journey.	  This	   is	  no	  different	   in	  the	  present	  case.	  From	  a	  personal	  point	  of	  view,	  this	  dissertation	  is	  an	  attempt	  to	  put	  together	  ideas	  and	  experiences	  coming	  from	  various	   contexts	   I	   was	   involved	   in	   over	   the	   past	   15	   years.	   In	   particular,	   my	  involvement	  as	  a	  member	  of	  the	  editorial	  board	  of	  the	  French	  multidisciplinary	  journal	   Le	   Croquant	   founded	   by	   Prof.	   Michel	   Cornaton	   in	   1987	   is	   pivotal.	   The	  present	   work	   is	   also	   the	   result	   of	   reflections	   related	   to	   readings	   in	   various	  domains	   (from	   poetry	   and	   literature	   to	   social	   sciences	   and	   philosophy)	   and	  discussions	   in	   connection	   with	   the	   organisation	   of	   scientific	   conferences	   fully	  integrating	  artistic	  events,	  such	  as	  music	  concerts,	  painting	  exhibitions	  and	  plays.	  Finally,	  these	  pages	  are	  the	  result	  of	  a	  long	  process	  of	  transformation	  of	  an	  initial	  question	  that	  has	  arisen	  from	  lively	  discussions	  and	  debates	  with	  friends	  –	  each	  of	   us,	   according	   to	   her	   or	   his	   preferences,	   celebrating	   or	   defending	   the	   unique	  values	  of	  words,	  sounds,	  drawings,	  images	  or	  photographs	  etc.	  The	  substance	  of	  that	  initial	  question	  was	  formulated	  in	  the	  kitchen	  of	  a	  small	  apartment	  in	  Paris	  more	  than	  ten	  years	  ago:	  how	  is	  it	  possible	  to	  use	  both	  words	  and	  images	  in	  such	  a	  way	  that	  words	  are	  not	  perceived	  as	  a	  legend	  of	  a	  picture	  or	  conversely	  in	  such	  a	  way	  that	  images	  are	  not	  approached	  as	  a	  mere	  illustration	  of	  the	  textual	  part	  of	  a	  document.	  If	  that	  question	  can	  obviously	  be	  broadened	  and	  includes	  sounds,	  colours	  and	  other	  modes	  of	  communication,	  I	  would	  first	  like	  to	  emphasise	  one	  point:	  after	  spending	  months	  trying	  to	  deal	  with	  issues	  linked	  to	  multimodality,	   I	   came	   to	   the	   conclusion	   that,	   except	   in	   specialised	   circles,	   the	  question	   of	   the	   interplay	   of	   semiotic	   resources	   in	   a	   multimodal	   composition	  tends	  to	  be	  oversimplified	  due	  to	  the	  abundance	  of	  visual	  and	  aural	  distractions	  resulting	   from	   the	   daily	   use	   of	   social	   media	   and	   other	   multimedia	   tools.	  Multimedia,	   from	   our	   viewpoint,	   is	   often	   the	   tree	   hiding	   the	   forest	   of	  multimodality	   and	   its	   concrete	   enactment	   in	   formats	   that	   are	   still	   in	   an	  experimental	  stage,	  especially	  regarding	  scientific	  publishing.	  This	   work	   is	   fully	   original	   and	   has	   not	   been	   subject	   to	   other	   forms	   of	  publication,	   except	  a	   conference	  paper	   that	   appeared	   in	   the	  proceedings	  of	   the	  6th	  international	  symposium	  on	  genre	  studies	  (Blanca	  2011).	  Large	  parts	  of	  this	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dissertation,	   however,	   have	   been	   discussed	   at	   various	   stages	   of	   its	   drafting,	  particularly	   with	  my	   supervisor	   Charles	  Max	  who	   gave	  me	   the	   opportunity	   to	  develop	   and	   complete	   this	   research	   project.	   It	   goes	   without	   saying	   that	   the	  former	  DICA	  research	  group	  and	  its	  members	  provided	  a	  disorienting	  but	  always	  stimulating	   forum	   of	   discussion:	   by	   convening	   people	   with	   different	   academic	  and	  professional	   backgrounds	   from	  many	  horizons,	   it	   has	   contributed	   to	  make	  some	   of	   the	   statements	   of	   that	   work	   more	   substantive.	   I	   do	   not	   to	   forget	   the	  members	   of	   my	   supervisory	   committee	   –	   Gudrun	   Ziegler,	   Pascal	   Hitzler	   and	  Christoph	   Schommer.	   Each	   of	   them	   stimulated	   me	   in	   their	   own	   way	   to	   make	  significant	  parts	  of	  this	  dissertation	  more	  explicit.	  A	   dissertation	   is	   the	   result	   of	   a	   complex	   network	   of	   influences	   that	   are	  sometimes	  difficult	  to	  capture	  precisely.	  The	  title	  of	  this	  work	  echoes	  the	  title	  of	  a	  previous	  study	  published	   in	  2007:	  The	  scientific	  article	  in	  the	  age	  of	  digitization	  (Owen	  Mackenzie	   2007).	   Long	   discussions	  with	  Markus	  Molz	   have	   had	   a	   deep	  impact	  on	  some	  of	  the	  views	  and	  arguments	  that	  I	  explore	  in	  this	  work.	  Natalia	  Duruš	  has	  expertly	  contributed	   to	   improve	  my	  English	  –	   though	  any	  remaining	  imprecision	   and	   vagueness	   are	   exclusively	   mine.	   My	   colleagues	   Ju-­‐youn	   Song,	  Claudia	   Albanese	   and	   Susanne	   Backes	   have	   been	   my	   daily	   energy.	   At	   another	  level,	   colleagues	   from	   the	   Faculty	   or	   from	   other	   universities	   have	   provided	  meaningful	   insights,	   sometimes	   without	   even	   realizing	   it.	   A	   series	   of	   lectures	  organised	   in	   2012	   within	   the	   context	   of	   the	   former	   LCMI	   research	   unit	   about	  multilingualism	   and	   multimodality	   have	   allowed	   me	   to	   meet	   researchers	   in	  person	  whose	  work	  has	  been	  of	  direct	  benefit	  to	  these	  pages:	  thanks	  to	  Ingrid	  de	  Saint-­‐Georges,	  they	  are	  no	  longer	  mere	  references	  in	  a	  bibliography.	  One	  of	  the	  first	  challenges	  to	  be	  met	  in	  the	  process	  of	  completing	  this	  research	  was	  to	  find	  appropriate	  candidates	  that	  corresponded	  -­‐	  to	  plagiarise	  the	  title	  of	  a	  book	   –	   to	   what	   I	   was	   talking	   about	   when	   I	   was	   talking	   about	   multimodal	  scientific	   journals.	   Despite	   very	   busy	   agendas,	   a	   few	   editors	   and	   managing	  editors	  of	  the	  still	  few	  existing	  multimodal	  academic	  journals	  accepted	  to	  answer	  some	  of	  my	  questions,	  in	  particular	  Cheryl	  E.	  Ball	  (Kairos),	  Moshe	  Pritsker	  (JoVE),	  Jesse	   Pearlman	   Karlsberg	   (Southern	   Spaces).	   I	   consider	   that	   they	   belong	   to	   a	  handful	   of	   individual	   representatives	  who	  are	   acting	   as	   cultural	   change	  agents.	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They	   contribute	   to	   promote	  multimodal	   scholarly	   publishing	   and	   to	  make	   it	   a	  tangible	  reality,	   in	   full	  respect	  of	  scientific	  requirements	  and	  standards,	  as	   they	  explained	  to	  me	  in	  detail.	  Finally,	  the	  University	  of	  Luxembourg	  with	  its	  mixture	  of	  multiculturalism	  and	  multilingualism	   -­‐	   from	   the	   official	   French,	   English	   and	   German	   to	   the	   national	  Luxembourgish,	   without	   forgetting	   the	   Portuguese	   -­‐	   has	   turned	   out	   to	   be	   a	  perfect	   place	   to	   explore	   the	   multiple	   modes	   of	   communication	   and	  multimodality.	   I	  am	  grateful	   to	  have	  been	  given	  the	  opportunity	  to	  undertake	  a	  research	  project	  in	  such	  an	  environment	  thanks	  also	  to	  dedicated	  people	  taking	  care	  of	  daily	  needs	  and	  allowing	  me	  to	  keep	  my	  feet	  on	  the	  ground	  while	  I	  was	  dealing	  with	  the	  conceptual	  subtleties.	  I	   will	   not	   forget	   that	   this	   work	   would	   not	   have	   been	   possible	   without	   the	  precious	  presence	  and	  support	  of	  family	  and	  friends.	  
	   Page	  5	  
Table	  of	  Contents	  
INTRODUCTION	  .................................................................................................................................	  8	  
1.	  MULTIMODAL	  SCIENTIFIC	  PUBLISHING:	  AN	  EQUATION	  TO	  SOLVE	  ...........................	  13	  1.1.	  DEFINITION	  OF	  KEY	  TERMS	  AND	  RESEARCH	  PURPOSE	  ......................................................................	  13	  1.2.	  SITUATING	  THE	  STUDY	  IN	  THE	  RESEARCH	  LANDSCAPE	  .....................................................................	  18	  1.3.	  RESEARCH	  PROBLEM	  AND	  RESEARCH	  QUESTIONS	  ..............................................................................	  23	  1.4.	  METHODOLOGY	  ..........................................................................................................................................	  29	  
2.	  THE	  'DIGITAL	  MULTIMODALITY'	  TERM	  OF	  THE	  EQUATION	  .......................................	  32	  2.1.	  DESIGNING	  A	  MULTIMEDIA	  ARTEFACT	  ..................................................................................................	  32	  
2.1.1.	  The	  Notion	  of	  Design	  .........................................................................................................................	  33	  
2.1.2.	  Related	  Notions	  in	  Various	  Research	  Areas	  ............................................................................	  36	  2.2.	  ASSEMBLING	  SEMIOTIC	  RESOURCES	  TOGETHER	  .................................................................................	  42	  
2.2.1.	  The	  Notion	  of	  Semiotic	  Resources	  ...............................................................................................	  43	  
2.2.2.	  The	  Intra-­‐,	  Inter-­‐	  and	  Trans-­‐modal	  Instances	  of	  Multimodality	  ...................................	  48	  2.3.	  A	  CONTINUAL	  PROCESS	  OF	  RESEMIOTIZATION	  ....................................................................................	  56	  
2.3.1.	  The	  Notion	  of	  Resemiotization	  .....................................................................................................	  56	  
2.3.2.	  From	  the	  Field	  to	  the	  Lab	  and	  from	  the	  Lab	  to	  the	  Screen	  ...............................................	  58	  
3.	  THE	  'SCIENTIFIC	  PUBLISHING'	  TERM	  OF	  THE	  EQUATION	  ............................................	  62	  3.1.	  DESIGNING	  A	  SCIENTIFIC	  MULTIMEDIA	  ARTEFACT	  ............................................................................	  63	  
3.1.1.	  The	  Notion	  of	  Format	  and	  the	  Research	  Article	  Genre	  ......................................................	  64	  
3.1.2.	  The	  Digital	  Characteristics	  of	  the	  Scientific	  Research	  Article	  .........................................	  68	  3.2.	  MAKING	  USE	  OF	  SEMIOTIC	  RESOURCES	  FOR	  SCIENTIFIC	  PURPOSES	  ...............................................	  73	  
3.2.1.	  The	  Stability	  of	  the	  Scientific	  Research	  Article	  Genre	  ........................................................	  74	  
3.2.2.	  Visuals	  and	  Other	  Semiotic	  Resources	  in	  Scientific	  Communication	  ...........................	  78	  3.3.	  EVALUATING	  AND	  DISSEMINATING	  SCIENTIFIC	  MULTIMEDIA	  ARTEFACTS	  ....................................	  80	  
3.3.1.	  Publicity,	  Trustworthiness,	  Accessibility	  in	  the	  Digital	  Environment	  ..........................	  82	  
3.3.2.	  The	  Specificity	  of	  the	  Scientific	  Journal	  .....................................................................................	  91	  
4.	  SOLVING	  THE	  EQUATION:	  THE	  MULTIMODAL	  SCIENTIFIC	  JOURNAL	  ....................	  100	  4.1.	  CONCEPTUAL	  MAP	  FOR	  THE	  ANALYSIS	  OF	  MULTIMODAL	  AND	  MULTIMEDIA	  JOURNALS	  .........	  101	  4.2.	  TYPOLOGY	  OF	  MULTIMODAL	  INTEGRATION	  STRATEGIES	  IN	  SCIENTIFIC	  JOURNALS	  ..................	  108	  
4.2.1.	  Identifying	  Scientific	  Journals	  with	  Multimedia	  Content	  ...............................................	  109	  
4.2.2.	  Describing	  Multimodal	  Integration	  Strategies	  ...................................................................	  114	  
4.2.3.	  The	  Intra-­‐,	  Inter-­‐	  and	  Trans-­‐modal	  Integration	  Strategies	  ..........................................	  143	  4.3.	  THE	  CHARACTERISTICS	  SHARED	  BY	  MULTIMODAL	  SCIENTIFIC	  JOURNALS	  .................................	  145	  
4.3.1.	  Comparing	  4	  Journals	  Enacting	  a	  Multimodal	  Integration	  Strategy	  .......................	  146	  
4.3.2.	  Constructing	  the	  Morphological	  Field	  'Multimodal	  Publishing'	  .................................	  159	  
4.3.3.	  The	  Primary	  Dimensions	  of	  a	  Multimodal	  Scientific	  Journal	  .......................................	  183	  
5.	  CONCEPTUAL	  TOOLKIT	  FOR	  LAUNCHING	  A	  MULTIMODAL	  JOURNAL	  ...................	  193	  5.1.	  THE	  ACTIVITY	  SYSTEM	  'MULTIMODAL	  JOURNAL'	  ............................................................................	  193	  5.2.	  PRACTICAL	  APPLICATION:	  THE	  AIME	  PROJECT	  ...............................................................................	  203	  
CONCLUSION	  ..................................................................................................................................	  208	  
REFERENCES	  ..................................................................................................................................	  218	  ARTICLES	  AND	  BOOKS	  ....................................................................................................................................	  218	  JOURNAL	  WEBSITES	  AND	  WEBPAGES	  .........................................................................................................	  229	  
APPENDICES	  ...................................................................................................................................	  234	  
	  	  
	   Page	  6	  
Tables	  and	  Figures	  
1.4.	  FIGURE	  1:	  AN	  EQUATION	  TO	  SOLVE	  (EXPANDED	  VERSION)	  .....................................................................................	  25	  2.1.	  FIGURE	  2:	  PARTIAL	  VIEW	  OF	  STORIES	  FROM	  DANCE!,	  A	  MULTIMODAL	  ESSAY	  EXAMPLE	  ...................................	  34	  2.1.	  FIGURE	  3:	  BECOMING	  HUMAN,	  AN	  EXAMPLE	  OF	  AN	  INTERACTIVE	  DOCUMENTARY	  EXPERIENCE	  	  .....................	  41	  2.2.	  FIGURE	  4:	  MOOD.	  A	  PARTIAL	  VIEW	  OF	  A	  FAKE	  SCIENTIFIC	  PAPER	  GENERATED	  WITH	  SCIGEN	  ......................	  46	  2.2.	  FIGURE	  5:	  THE	  INTRA-­‐MODAL	  INSTANCE:	  WITHIN	  THE	  TEXTUAL	  MODE	  .............................................................	  51	  2.2.	  FIGURE	  6:	  THE	  INTER-­‐MODAL	  INSTANCE:	  A	  VIDEO	  VS.	  A	  TEXT	  ..............................................................................	  52	  2.2.	  FIGURE	  7:	  THE	  TRANS-­‐MODAL	  INSTANCE.	  TREM	  DO	  SAMBA,	  AN	  INFOGRAPHICS	  ................................................	  54	  2.3.	  FIGURE	  8:	  THE	  PROCESS	  OF	  RESEMIOTIZATION	  (FROM	  THE	  FIELD	  TO	  THE	  LAB	  TO	  THE	  SCREEN)	  ..................	  61	  3.2.	  TABLE	  1:	  THE	  CURRENT	  DIGITAL	  FORMAT	  OF	  THE	  SCIENTIFIC	  RESEARCH	  ARTICLE	  .........................................	  77	  4.1.	  TABLE	  2:	  	  CONCEPTUAL	  MAP	  FOR	  THE	  ANALYSIS	  OF	  MULTIMODAL	  JOURNALS	  ..................................................	  107	  4.2.	  TABLE	  3:	  EXAMPLES	  OF	  SCIENTIFIC	  PUBLISHING	  ENVIRONMENTS	  .....................................................................	  116	  4.2.	  FIGURE	  9:	  AN	  EARLY	  ATTEMPT	  (1999)	  OF	  A	  MULTIMEDIA	  ARTEFACT	  INCORPORATING	  ANIMATION	  .......	  120	  4.2.	  FIGURE	  10:	  A	  SCIENTIFIC	  MULTIMEDIA	  ARTEFACT	  (1998)	  AS	  AN	  AUDIO-­‐VISUAL	  PROJECT	  ........................	  121	  4.2.	  FIGURE	  11:	  A	  SCIENTIFIC	  ARTICLE	  AS	  A	  MODULAR	  "MULTIMEDIAL	  ELABORATION"	  .........................................	  122	  4.2.	  FIGURE	  12:	  THE	  VOICE:	  A	  SECTION	  DEDICATED	  TO	  MULTIMEDIA	  CONTENT	  ...................................................	  125	  4.2.	  FIGURE	  13:	  AUDIO	  INTERVIEW	  ASSOCIATED	  WITH	  AN	  ARTICLE	  .........................................................................	  126	  4.2.	  FIGURE	  14:	  A	  2D	  POSTER	  COMPLEMENTED	  AN	  ARTICLE	  .....................................................................................	  127	  4.2.	  FIGURE	  15:	  A	  VIDEO	  ABSTRACT	  ASSOCIATED	  WITH	  AN	  ARTICLE	  .......................................................................	  129	  4.2.	  FIGURE	  16:	  A	  SERIES	  OF	  EXHIBITIONS	  BASED	  ON	  A	  SPECIFIC	  MULTIMODAL	  FORMAT	  ....................................	  130	  4.2.	  FIGURE	  17:	  AN	  ONLINE	  DEMONSTRATION	  FACILITY	  ASSOCIATED	  WITH	  A	  PUBLISHED	  ARTICLE	  .................	  131	  4.2.	  TABLE	  4:	  OVERVIEW	  OF	  THE	  FIRST	  SAMPLE	  (JOURNAL	  VS.	  PUBLISHED	  MULTIMEDIA	  CONTENT	  ..................	  133	  4.2.	  FIGURE	  18:	  THE	  'PROMOTIONAL'	  INTEGRATION	  STRATEGY	  ................................................................................	  134	  4.2.	  FIGURE	  19:	  THE	  ATTRIBUTE	  'MODULARITY'	  IN	  A	  MULTIMEDIA	  ARTEFACT	  ......................................................	  136	  4.2.	  FIGURE	  20:	  THE	  ATTRIBUTE	  'LINEARITY'	  IN	  A	  MULTIMEDIA	  ARTEFACT	  ..........................................................	  137	  4.2.	  FIGURE	  21:	  THE	  ATTRIBUTE	  'BI-­‐MODULARITY'	  IN	  A	  MULTIMEDIA	  ARTEFACT	  ................................................	  138	  4.2.	  FIGURE	  22:	  SUPPLEMENTARY	  TEXTUAL	  RESEARCH	  MATERIALS	  ........................................................................	  140	  4.2.	  TABLE	  5:	  TYPOLOGY	  OF	  MULTIMODAL	  INTEGRATION	  STRATEGIES	  IN	  SCIENTIFIC	  JOURNALS	  .......................	  142	  4.3.	  FIGURE	  23:	  A	  MORPHOLOGICAL	  FIELD	  WITH	  4	  DIMENSIONS	  AND	  120	  CONFIGURATIONS	  ............................	  147	  4.3.	  TABLE	  6:	  DIGITAL	  MULTIMODALITY	  +	  SCIENTIFIC	  PUBLISHING	  =	  A	  14-­‐PARAMETER	  FIELD	  ........................	  158	  4.3.	  FIGURE	  24:	  A	  "VIDEO	  ARTICLE"	  PUBLISHED	  IN	  JOVE	  ..........................................................................................	  161	  4.3.	  FIGURE	  25:	  A	  "WEBTEXT"	  PUBLISHED	  IN	  KAIROS	  ................................................................................................	  163	  4.3.	  FIGURE	  26:	  AN	  "ARTICLE"	  PUBLISHED	  IN	  SOUTHERN	  SPACES	  ............................................................................	  166	  4.3.	  FIGURE	  27:	  A	  "VIDEO"	  PUBLISHED	  IN	  FRONTIERS	  ................................................................................................	  168	  4.3.	  TABLE	  7:	  COMPOSING	  AND	  SUBMITTING	  A	  MULTIMEDIA	  ARTEFACT	  ..................................................................	  169	  4.3.	  TABLE	  8:	  EVALUATING	  A	  MULTIMEDIA	  ARTEFACT	  ................................................................................................	  172	  4.3.	  FIGURE	  28.	  DUE	  TO	  TECHNICAL	  OBSOLESCENCE....	  ...............................................................................................	  173	  4.3.	  FIGURE	  29:	  A	  JOVE	  VIDEO	  ARTICLE	  INDEXED	  IN	  PUBMED	  ..................................................................................	  174	  4.3.	  TABLE	  9:	  DISSEMINATING	  A	  MULTIMEDIA	  ARTEFACT	  ..........................................................................................	  175	  4.3.	  TABLE	  10:	  CONSUMING	  A	  MULTIMEDIA	  ARTEFACT	  ...............................................................................................	  177	  4.3.	  TABLE	  11:	  THE	  OVERALL	  PRODUCTION	  PROCESS	  OF	  A	  MULTIMEDIA	  ARTEFACT	  ............................................	  179	  4.3.	  FIGURE	  30:	  THE	  USE	  OF	  SEMIOTIC	  RESOURCES	  FOR	  COMMUNICATIVE	  PURPOSES	  IN	  FRONTIERS	  ................	  182	  4.3.	  TABLE	  12:	  THE	  MORPHOLOGICAL	  FIELD	  'MULTIMODAL	  SCIENTIFIC	  PUBLISHING'	  .........................................	  189	  5.1.	  FIGURE	  31:	  CONCEPTUAL	  TOOLKIT	  FOR	  LAUNCHING	  A	  MULTIMODAL	  JOURNAL	  ..............................................	  202	  5.2.	  FIGURE	  32:	  HOMEPAGE	  OF	  THE	  AIME	  PROJECT	  ...................................................................................................	  203	  5.2.	  FIGURE	  33:	  THE	  MULTIMEDIA	  ARTEFACT	  OF	  THE	  AIME	  PROJECT–	  THE	  CROSSINGS	  ....................................	  205	  
	   Page	  7	  
	  
Appendices	  
APPENDIX	  1:	  EXPLORATORY	  PHASE:	  SCIENTIFIC	  PUBLISHING	  ENVIRONMENTS	  .......................................................	  234	  APPENDIX	  2:	  FIRST	  SAMPLE	  -­‐	  38	  SELECTED	  JOURNALS	  WITH	  MULTIMEDIA	  CONTENT	  ..........................................	  262	  APPENDIX	  3:	  EDITORIAL	  POLICY	  OF	  THE	  38	  SELECTED	  JOURNALS	  WITH	  MULTIMEDIA	  CONTENT	  .......................	  275	  
	  
	   Page	  8	  
Introduction	  
During	   a	   workshop	   organised	   by	   the	   former	   LCMI	   research	   unit	   of	   the	  University	  of	  Luxembourg,	  when	  asked	  about	  the	  current	  possibility	  not	  only	  to	  provide	  multimodal	  analyses	  but	  also	  to	  practice	  multimodal	  publishing	  –	  that	  is,	  to	   publish	  works	   that	   combine	   a	   variety	   of	   semiotic	   resources	   beyond	  written	  words,	  static	  images,	  graphs	  and	  tables	  –,	  an	  expert	  in	  social	  semiotics	  chose	  first	  to	   reaffirm	   in	   his	   answer	   the	   effectiveness	   and	   the	   efficiency	   of	  written	  words	  rather	   than	   promoting	   multimodal	   scientific	   publishing.	  While	   it	   goes	   without	  saying	  that	  written	  words	  play	  a	  powerful	  role	  when	  it	  comes	  to	  publishing,	  this	  answer	  was	   somewhat	   surprising.	   Indeed,	   if	   just	   for	   one	  moment	  we	   consider	  poetry	   as	   a	   field	   that	  makes	   use	   primarily	   of	  written	  words	   and	   questions	   the	  power	  of	  language,	  the	  precise	  opposite	  attitude	  seems	  to	  prevail	  throughout	  the	  twentieth	   century:	   most	   of	   the	   time,	   it	   is	   remarked	   that	   written	   words	   fail	   to	  express	   thoughts,	   feelings	   and	   emotions	   –	   and	   to	   convey	   adequately	   an	  experience.	  Beyond	  the	  anecdote,	  opposing	  in	  this	  way	  both	  science	  and	  poetry	  helps	  capturing	  a	  pervasive	  attitude	  within	  the	  scientific	  community:	  despite	  the	  broad	  range	  of	  opportunities	  the	  digital	  technologies	  made	  available	  to	  the	  many,	  despite	   a	   growing	  number	  of	   research	   studies	  dedicated	   in	  particular	   to	   visual	  communication	  and	  data	  visualisation,	  written	  words	  among	  scholars	  seem	  still	  to	   be	   considered	   the	  mode	   of	   formal	   dissemination	   of	   research	   findings	  per	   se	  and	   moreover	   the	   mode	   around	   which	   other	   modes	   of	   communication	   are	  supposed	  to	  be	  organised.	  Bringing	  together	  multimodality	  and	  scientific	  publishing	  raises	  concerns	  thus	  and	  in	  first	  place	  about	  scientific	  attitudes	  towards	  words.	  However,	  what	  could	  be	  interpreted	  sometimes	  as	  forms	  of	  logocentrism	  in	  research	  (see	  for	  instance	  Chang	  2000)	  reminds	  us	  indirectly	  that	  multimodal	  publishing	  is	  also	  a	  challenge	  that	  presupposes	  unlearning	  of	  a	  variety	  of	  deeply	   ingrained	  habits.	  A	  personal	  attempt	  to	  submit	  a	  multimedia	  abstract	  of	  a	  contribution	  to	  a	  scientific	  journal	  has	   proven	   to	   be	   significant	   from	   this	   point	   of	   view:	  multimodal	   composing	   –	  thinking	   through	   different	  modes	   of	   communication	   in	   combination	   –	   disrupts	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the	   established	   ways	   of	   meaning-­‐making-­‐by-­‐writing.	   Written	   words	   no	   longer	  play	   the	   role	   of	   an	   orchestra	   conductor.	   There	   is	   no	   longer	   only	   one	   but	   a	  diversity	   of	   reference	   points	   to	   be	   taken	   into	   consideration:	   writing	   becomes	  designing	   a	   complex	   ensemble	   (Kress	   2009).	   The	   first	   habit	   to	   unlearn	   is	   then	  related	   to	   literacy	   and	   implies	   an	   approach	   in	   terms	   of	  multiliteracy	   (Duncum	  2004).	  The	  second	  habit	  to	  unlearn	  is	  a	  certain	  separation	  on	  which	  social	  research	  in	  particular	   is	   usually	   based	   between	   cognitive	   processing	   and	   the	   senses	  (Laplantine	   2005)	   in	   relation	   to	   the	   process	   of	   meaning	   making	   and	   to	  knowledge	  production.	  Pre-­‐text,	  con-­‐text	  and	  para-­‐text	  are	  three	  notions,	  among	  others,	   that	   particularly	   mimic	   a	   common	   practice	   consisting	   in	   confining	  everything	  that	  does	  not	  belong	  to	  written	  or	  spoken	  language	  ("everything	  that	  surrounds	  a	  strip	  of	  talk",	  Norris	  2004:101)	  to	  the	  domain	  of	  the	  so-­‐called	  "non-­‐verbal"	  communication,	  or	  more	  generally	  to	  “the	  environment”.	  Current	  digital	  technologies	   enable	   the	   possibility	   to	   make	   use	   of	   a	   wide	   range	   of	   semiotic	  resources	   beyond	   language	   that	   fully	   participate	   in	   the	   process	   of	   meaning	  making	  and	  knowledge	  production	  but	  were	  excluded	  from	  printed	  publications	  for	   technical	   reasons.	   It	   can	   be	   argued	   from	   this	   point	   of	   view	   that	   digital	  technologies	   offer	   an	   opportunity	   to	   approach	   the	   relationship	   between	  knowledge	  and	  semiotic	  resources,	  meaning	  making	  and	  the	  senses	  in	  a	  renewed	  manner.	   Making	   meaning	   is	   nevertheless	   more	   than	   multimedia	   integration	  (adding	  a	  video	  or	  embedding	  sound	  in	  a	  web	  page).	  What	  would	  be	  then,	  in	  the	  age	   of	   digital	  multimodality,	   some	   of	   the	   characteristics	   of	   pieces	   of	  work	   that	  communicate	  the	  "beautiful	  evidence"	  (Tufte	  2006)	  besides	  the	  factual	  evidence?	  In	  a	  complementary	  manner,	  what	  would	  be	  some	  of	  the	  essential	   features	  of	  a	  publishing	   environment	   disseminating	   articles	   of	   high	   scientific	   standards	   in	  ways	   that	   go	   beyond	   "print	   forms	   of	   knowledge"	   (Palmeri	   2012:158)	   still	  predominantly	  reproduced	  in	  a	  large	  majority	  of	  online	  scientific	  journals	  today?	  Finally,	   what	   would	   be	   the	   added	   values	   of	   multimodal	   publishing	   for	   the	  scientific	  community	  at	  large?	  To	  answer	  these	  questions,	  this	  dissertation	  studies	  a	  few	  examples	  of	  existing	  online	  scientific	  journals	  allowing	  researchers	  to	  disseminate	  articles	  based	  on	  a	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digital,	   multimodal	   format.	   As	   already	   suggested,	   the	   whole	   process	   of	  multimodal	   publishing	   involves	   numerous	   cultural,	   social	   and	   systemic	   factors	  that	   require	   un-­‐	   and	   relearning	   a	   number	   of	   habits.	   Some	   of	   those	   factors	   are	  investigated	   in	   the	   present	   work	   by	   reanalysing	   the	   research	   process	   ("do	  research,	  communicate	  and	  apply	  the	  results",	  Björk	  2007:12)	  and	  especially	  by	  revisiting	   the	   four	   conventional	   phases	   of	   the	   scientific	   publishing	   cycle	  (composition/submission,	  evaluation,	  dissemination	  and	  consumption).	  This	   exploratory	   study	   aspires	   to	   bring	   two	   realms	   closer	   to	   each	   other:	  multimodality	  on	  the	  one	  side	  and	  scientific	  publishing	  on	  the	  other	  side.	  Three	  elements	   indicate	   that	   those	   two	   realms	   are	   still	   rarely	   approached	   in	  combination.	   First	   and	   at	   the	   risk	   of	   oversimplifying,	   research	   mostly	   uses	  multimodality	  as	  a	  theoretical	  framework	  (and	  this	  work	  is	  no	  different	  from	  this	  point	  of	   view)	   to	   analyse	   a	  posteriori	  practices,	   events	  or	  products	   in	  different	  contexts	  (a	  classroom,	  a	  workplace…),	  to	  a	  lesser	  extent	  turns	  multimodality	  into	  a	   formal	   publishing	   practice.	   Second,	   the	   relative	   lack	   of	   literature	   focusing	  specifically	   on	   multimodal	   scientific	   publishing	   (see	   1.2)	   is	   not	   compensated,	  from	  an	  empirical	  standpoint,	  by	  a	  large	  number	  of	  existing	  multimodal	  scientific	  journals	   that	   disseminate,	   on	   a	   regular	   basis,	   articles	   based	   on	   a	   multimodal	  formats	   (see	   4.2.1).	   Finally,	   due	   to	   the	   fact	   that	   online	   publishing	   and	  dissemination	   is	   still	   relatively	   new	   in	   comparison	   to	   hard-­‐copy	   distribution,	  practices	   are	   still	   understood,	   in	   the	   background,	   in	   relation	   to	  written	  words	  and	  print	  technology.	  In	  consequence,	  concepts	  and	  notions	  often	  fail	  to	  convey	  what	  is	  exactly	  at	  stake	  in	  relation	  to	  multimodality.	  An	  article	  published	  online,	  for	   instance,	   is	   no	   longer	   a	   "paper"	   but	   is	   not	   yet	   fully	   and	   unambiguously	  recognised	  as	  a	  webtext,	  among	  other	  denominations	  (Ball	  2012:61).	  If	  quoting,	  second	  example,	  translates	  the	  process	  of	  extracting	  written	  words	  and	  a	  content	  only	   from	   an	   article	   then	   quoting	   does	   not	   exactly	   describe	   the	   process	   of	  pointing	  to	  what	  is	  defined	  in	  this	  work	  as	  a	  multimedia	  artefact	  (see	  1.1).	  More	  simply,	   we	   have	   not	   been	   able	   to	   find	   a	   single	   article	   "quoting"	   precisely	   an	  excerpt	   from	   a	   video,	   used	   as	   a	   theoretical	   reference	   and	   not	   as	   data,	   as	   it	   is	  commonly	   the	   case	   for	   a	   chunk	   of	   text.	   In	   sum,	   conventions	   regarding	   quoting	  and	   other	   obvious	   tasks	   linked	   to	   scientific	   publishing	   in	   journals	   (from	  submitting,	   reviewing	  and	  revising,	   to	   indexing	  and	  commenting	  etc.)	   still	  need	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to	   be	   re-­‐defined	   and	   practiced	   in	   relation	   to	   sound,	   video	   and	   other	   semiotic	  resources.	  The	   general	   organisation	   of	   this	   dissertation	   is	   deduced	   from	   the	   foregoing	  points.	   The	   first	   chapter	   gives	   an	   overview	   of	   the	   research	   endeavour	   and	   the	  equation	   (digital	  multimodality	  +	   scientific	  publishing	  =	   ?)	   that	   it	   aims	   to	   solve	  (1.1)	  from	  a	  theoretical	  (what	  does	  multimodal	  scientific	  publishing	  mean?)	  and	  from	  an	  empirical	  point	  of	  view	  (what	  does	  a	  multimodal	  scientific	  journal	  look	  like?)	  (1.2	  and	  1.3).	  The	  methodology	  used	  to	  analyse	  existing	  scientific	  journals	  allowing	   researchers	   to	   publish	   articles	   based	   on	   multimodal	   formats	   is	   then	  introduced	  (1.4).	  Once	  the	  overall	  canvas	  of	  the	  thesis	  is	  drawn,	  we	  define	  in	  the	  two	  subsequent	  chapters,	  what	  multimodal	  scientific	  publishing	  is,	  situating	  this	  emerging	   field	   at	   the	   crossroads	   between	   four	   research	   areas:	   social	   semiotics	  and	  composition	  on	  the	  one	  hand,	  genre	  studies	  and	  information	  studies	  on	  the	  other	   hand.	   The	   second	   chapter	   in	   line	   with	   this	   intention	   is	   dedicated	   to	   the	  'digital	  multimodality'	   term	   of	   the	   equation	   and	   contextualises	   the	   undertaken	  exploratory	   study	   in	   relation	   to	   composition	   studies	   (2.1.)	   and	   social	   semiotics	  (2.2).	  The	  third	  chapter	  explores	  genre	  studies	  (3.1)	  and	  information	  studies	  (3.2	  and	  3.3)	  in	  order	  to	  circumscribe	  the	  'scientific	  publishing'	  term	  of	  the	  problem.	  The	  dividing	  line	  between	  the	  two	  sides	  of	  the	  equation	  presented	  in	  this	  work	  is	  open	  to	  discussion.	  In	  our	  understanding,	  though,	  it	  can	  be	  broadly	  summarised	  in	   the	   following	  way:	   social	   semiotics	   and	   composition	   studies	  mainly	   tend	   to	  approach	   multimodality	   as	   a	   project	   whereas	   genre	   studies	   and	   information	  studies	   focus	   on	   multimedia	   and	   then	   tend	   to	   approach	   multimodality	   as	   an	  object.	  In	  marked	  contrast	  especially	   to	  scientific	  data	  visualisation	   that	  have	  receive	  increased	   attention	   in	   recent	   years	   by	   both	   scholars	   and	   practitioners,	  multimodal	  scientific	  publishing	  does	  not	  yet	  seem	  to	  be	  widely	  recognised	  as	  a	  worthy	   area	   of	   study.	   This	   situation	   is	   slowly	   evolving	   thanks	   to	   a	   handful	   of	  researchers	   acting	   often	   at	   the	   same	   time	   as	   editors	   of	   multimodal	   scientific	  journals	  and	  as	  promoters	  of	  multimodal	  publishing	  for	  scientific	  purposes.	  All	  of	  these	  various	  editorial	   initiatives	  drive	  this	   field	  forward	  in	  practice.	   In	  chapter	  four,	   concrete	   examples	   of	   existing	   scientific	   journals	   providing	   semiotic	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resources	   beyond	   text	   and	   static	   visuals	   are	   thus	   investigated.	   The	   empirical	  analysis	  (Chapter	  4)	  is	  first	  introduced	  by	  a	  summary	  review	  of	  all	  the	  conceptual	  tools	   collected	   in	   the	   theoretical	   chapters	   (4.1).	   The	   empirical	   analysis	   is	   then	  conducted	   through	   two	   interrelated	   phases.	   The	   first	   phase	   is	   dedicated	   to	  analysing	  the	  editorial	  policy	  of	  a	  sample	  of	  38	  journals	  in	  relation	  to	  multimedia	  integration	  –	  a	  necessary,	  but	  not	  sufficient,	  condition	  for	  multimodal	  publishing	  (4.2).	   The	   comparative	   case	   studies,	   based	   on	   a	   method	   called	   general	  morphological	  analysis	  or	  GMA	  (Ritchey	  2011),	  performed	   in	   the	  second	  phase	  (4.3),	   is	   aimed	   to	   identify	   actual	   options	   for	   multimodal	   scientific	   publishing	  through	  the	  examination	  of	  four	  representative	  journals	  selected	  from	  the	  initial	  sample.	   The	   solution	   space	   resulting	   from	   the	   empirical	   analysis	   is	   eventually	  interpreted	  as	  a	  set	  of	  potential	  solutions	  to	  the	  equation	  placed	  at	  the	  core	  of	  the	  present	   work	   and	   initially	   solved	   in	   chapter	   two	   and	   three	   from	   a	   theoretical	  point	  of	  view.	  In	  chapter	  five,	  the	  most	  prominent	  characteristics	  that	  multimodal	  scientific	  journals	  share,	  as	  inferred	  from	  previous	  theoretical	  considerations	  and	  empirical	  results,	  are	  gathered	  into	  a	  whole	  conceived	  as	  an	  activity	  system	  that	  allows	   systematic	   investigation	   of	   online	   scientific	   journals	   or	   other	   scientific	  publishing	   environments	   with	   any	   multimedia	   content	   or	   semiotic	   resources	  (5.1).	   Some	  of	   the	   implications	   of	  multimodal	   approach	   to	   scientific	   publishing	  regarding	  the	  notion	  of	  scientific	  journal	  and	  the	  generation	  and	  dissemination	  of	  research	  findings	  are	  illustrated	  through	  a	  short	  case	  example	  (5.2).	  Finally,	  the	  main	  findings	  and	  the	  contributions	  of	  the	  present	  study	  to	  scientific	  publishing	  are	  outlined	  in	  the	  conclusive	  chapter	  of	  this	  work.	  	  NOTE:	   In	   this	   work,	   references	   given	   in	   brackets	   in	   the	   form	   of	   acronyms,	  written	  in	  capital	  letters,	  correspond	  to	  the	  website	  of	  a	  journal	  or	  other	  types	  of	  publishing	  environments	   (such	  as	  blogs,	  aggregators,	   repositories	  etc.)	   listed	  at	  the	  end	  of	   this	  work	  (see	   'Websites	  and	  webpages'	  under	  References).	   In	  some	  cases,	   a	   reference	   to	   a	  publishing	   environment	   is	   complemented	  by	   a	  keyword	  written	   in	   small	   case	   letters	   (such	   as	   "About",	   "Submission"	   etc.)	   in	   order	   to	  indicate	  a	  specific	  location	  (section	  or	  page)	  inside	  a	  website.	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1.	  Multimodal	  scientific	  publishing:	  An	  Equation	  to	  Solve	  
The	   undertaken	   research	   aimed	   to	   bring	   together	   two	   topics	   that	   are	   still	  seldom	  discussed	   in	   connection	  with	   one	   another:	  multimodality	   and	   scientific	  publishing.	   A	   major	   reason	   for	   this	   lack	   of	   research	   is	   that	   the	   terms	  
multimodality	   and	   multimodal	   are	   overshadowed,	   in	   most	   of	   the	   literature	  dedicated	  to	  scientific	  publishing,	  by	  the	  term	  multimedia	  on	  the	  one	  side,	  and	  by	  the	   term	  digital	  on	   the	  other	   side.	  More	   than	  a	  mere	  question	  of	   vocabulary,	   it	  seems	  that	  studies	  related	  to	  multimedia	  content	  in	  scientific	  journals,	  generally	  speaking,	  fail	  to	  grasp	  at	  the	  same	  time	  the	  specifics	  of	  a	  multimodal	  approach	  to	  scientific	   knowledge	   production	   and	   dissemination.	   Multimodal	   publishing	   is	  therefore	   regarded	   as	   multimedia	   content	   integration	   and	   multimedia	   is	   in	  consequence	   approached	   either	   as	   just	   one	   digital	   characteristic	   of	   online	  journals	   among	   others,	   or	   as	   a	   side	   issue	   in	   comparison	   to	   other	   topics	  much	  more	  broadly	  addressed	  and	  discussed,	  such	  as	  open	  access	  publishing	  and	  the	  peer-­‐review	  system.	  In	  this	  chapter,	  all	  these	  points	  are	  covered	  in	  detail	  and	  integrated	  as	  different	  parts	   of	   a	   coherent	   research	   approach.	   After	   a	   terminological	   clarification,	   the	  research	  purpose	  is	  specified	  in	  form	  of	  an	  equation	  to	  solve	  (1.1).	  Based	  on	  this	  equation,	  the	  second	  section	  serves	  to	  situate	  the	  present	  research	  endeavour	  in	  relation	  to	  existing	  research	  fields	  (1.2).	  The	  research	  problem	  and	  the	  research	  questions	  are	  then	  introduced	  (1.3).	  In	  the	  last	  section,	  the	  methodology	  used	  in	  this	  work	  is	  presented	  (1.4).	  	  
1.1.	  Definition	  of	  Key	  Terms	  and	  Research	  Purpose	  The	   present	   exploratory	   study	   focuses	   on	   scientific	   journals	   that	   allow	  contributors	   to	  publish	  articles	  based	  on	  multimodal	   formats	  and	  eventually	   to	  disseminate	  scientific	  multimedia	  artefacts.	  As	  can	  be	   immediately	  noticed,	   two	  apparently	   similar	   terms	   are	   used	   in	   the	   previous	   sentence,	   "multimodal"	   and	  "multimedia".	  A	  clarification	  of	  the	  differences	  and	  the	  connections	  between	  the	  
	   Page	  14	  
notions	  of	  multimodality	   and	  multimedia	   is	   therefore	  of	  key	   importance	   for	   the	  understanding	  of	  this	  work.	  Following	  Lauer	  in	  her	  attempt	  of	  "contending	  with	  terms"	  (Lauer	  2009:225),	  in	  this	   research,	  multimodality	   is	   used	   in	   the	   context	   of	   publishing	   processes	   to	  denote	   activities	   of	   composition	   unfolding	   in	   time	   that	   combine	   a	   variety	   of	  modes	   (such	   as	   textual,	   pictorial,	   oral,	   including	   paraverbal)	   to	   communicate.	  
Multimedia,	  in	  contrast,	  refers	  to	  the	  product,	  the	  deliverable	  artefact	  that	  can	  be	  archived,	  disseminated,	  as	  well	  as	  its	  components	  –	  that	  is	  its	  semiotic	  resources	  or	  means	  to	  make	  meaning	  (such	  as	  text,	  images,	  videos,	  animations,	  audio-­‐files	  and	  interactive	  virtual	  models).	  Lauer	  (2009)	  contextualises	  these	  two	  concepts	  in	  the	  following	  way:	  
While	   “multimedia”	   is	   used	   more	   frequently	   in	   public/industry	   contexts,	  “multimodal”	  is	  preferred	  in	  the	  field	  of	  composition	  and	  rhetoric.	  This	  preference	  for	  terms	  can	  be	  best	  explained	  by	  understanding	  the	  differences	  in	  how	  texts	  are	  valued	   and	   evaluated	   in	   these	   contexts.	   “Multimodal”	   is	   a	   term	   valued	   by	  instructors	  because	  of	  its	  emphasis	  on	  design	  and	  process,	  whereas	  “multimedia”	  is	   valued	   in	   the	   public	   sphere	   because	   of	   its	   emphasis	   on	   the	   production	   of	   a	  deliverable	  text	  (Lauer	  2009:225).	  
Process	  and	  product	  are	  evidently	  closely	  linked	  to	  each	  other,	  given	  that	  there	  are	   also	   intermediate	   multimedia	   artefacts	   that	   serve	   further	   multimodal	  composition	  and	  given	  also	  that	  the	  final	  packaged	  multimedia	  product	  contains	  many	  indicators	  of	  the	  multimodal	  composition	  process.	  At	  the	  same	  time	  there	  are	   also	  many	   aspects	   of	   the	   composition	   process	   that	   are	   not	   reflected	   in	   the	  multimedia	  product,	  i.e.	  that	  cannot	  be	  retraced	  based	  on	  the	  artefact	  alone.	  The	  multimedia	  product	  eventually	  also	  has	  “a	  life	  of	  its	  own”,	  as	  the	  way	  it	  spreads,	  the	  way	   it	   is	   used	  and	   recompiled	   can	  go	   far	  beyond	   the	   intentions	   the	   author	  was	  animated	  by	  in	  the	  process	  of	  producing	  it.	  Lauer	  (2009)	  makes	  this	  point	  in	  the	  following	  way:	  
Multimedia	   is	   used	   to	   describe	   texts	   whose	   worth	   is	   determined	   by	   their	  successful	   production	   and	   distribution,	   not	   by	   the	   process	   an	   author	   took	   to	  compose	   them.	  Multimodal,	   on	   the	  other	  hand,	   is	   regularly	  used	   to	   characterize	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the	  cognitive	  and	  socially-­‐situated	  choices	  a	  student	  or	  scholar	  makes	  while	  in	  the	  process	  of	  composing	  a	  text,	  before	  it	  enters	  into	  final	  production	  and	  distribution	  (Lauer	  2009:236).	  
Depending	   on	   the	   perspective	   taken	   there	   is	   both	   a	   relative	   interdependence	  and	   a	   relative	   independence	   of	   the	  multimodal	   publishing	   process	   on	   the	   one	  hand,	  and	  the	  disseminated	  multimedia	  product	  on	  the	  other	  hand,	  including	  its	  underlying	  data	  sets,	  databases,	  algorithms	  and	  software	  programmes,	  as	  well	  as	  the	   hardware	   that	   is	   used	   to	   run	   the	   respective	   software	   and	   display	   the	  multimedia	  objects.	  To	  sum	  up,	  in	  this	  study,	  the	  term	  “multimodal”	  is	  used	  in	  relation	  to	  composing	  and	  evaluating	  a	  scientific	  article,	  hence	   “multimodal	   scientific	  publishing”.	  The	  term	  “multimedia”	  is	  used	  in	  relation	  to	  archiving,	  disseminating	  and	  consuming	  a	   scientific	   article,	   hence	   the	   notion	   of	   “multimedia	   artefact”.	   Multimodal	  publishing	   is	   a	   prerequisite	   for	   multimedia	   artefacts	   to	   come	   into	   existence	  whereas	  existing	  multimedia	  artefacts	  serve	  either	  as	  tools	  or	  semiotic	  resources	  for	  multimodal	  publishing.	  There	  is	  nevertheless	  a	  difference	  between	  a	  scientific	  journal	   disseminating	  multimedia	   content	   (a	   video	   for	   communication	  purpose	  for	  instance	  or	  a	  video	  abstract	  presenting	  an	  upcoming	  work)	  over	  the	  Internet	  and	  a	  multimodal	  scientific	   journal	  that	  make	  use	  of	  various	  semiotic	  resources	  for	  meaning	  making.	  First	  and	  foremost	  a	  multimodal	  journal,	  in	  contrast	  to	  a	  scientific	  journal	  with	  multimedia	   content,	   is	   based	   on	   a	  multimodal	   scientific	   paradigm	   (see	   4.1	   and	  5.1).	  This	  means	  that	  in	  such	  a	  journal,	  all	  the	  activities	  performed	  during	  the	  key	  phases	   of	   the	   scientific	   publishing	   cycle	   (composition/submission,	   evaluation,	  dissemination	  and	  consumption)	  are	  understood,	  defined,	  described	  and	  enacted	  in	   relation	   to	   multimodality.	   More	   precisely,	   a	   multimodal	   scientific	   journal	  publishes	  articles	  based	  on	  a	  multimodal	   format,	   that	   is	   to	   say	  a	   format	   that	   is	  intended	   to	   encourage	   (or	   force)	   contributors	   to	   make	   use	   of	   a	   variety	   of	  semiotic	   resources	   –	   beside	   the	   conventional	   written	   words,	   static	   images,	  graphs	  and	  figures	  –	  for	  scientific	  purposes.	  
	   Page	  16	  
In	   sum,	   in	   this	   work,	   are	   distinguished	   three	   categories	   of	   online	   scientific	  journals:	   a)	   (online)	   scientific	   journals	   that	   deliver	   conventional	   (in	   terms	   of	  semiotic	   resources	  used)	   scientific	   articles	  based	  mainly	  on	  written	  words	   and	  static	   visuals,	   b)	   (online)	   journals	   with	   multimedia	   content	   (e.g.	   video,	   3D	  structure	   etc.)	   or	   multimedia	   journals	   –	   for	   instance	   with	   a	   specific	   section	  devoted	   to	   disseminate	   videos,	   and	   c)	   (online)	  multimodal	   journals	  per	  se	   that	  disseminate	  peer-­‐reviewed	  multimedia	  artefacts	   (made	  up	  of	  multiple	   semiotic	  resources	  or	  means	  for	  meaning	  making)	  that	  meets	  scientific	  requirements	  and	  standards.	  This	  last	  category	  is	  the	  focus	  on	  the	  proposed	  analysis	  that	  does	  not	  differentiate,	   for	   convenience	   purposes,	   between	   academic,	   scholarly	   and	  scientific	   journals	   on	   the	   one	   side,	   and	   between	   online,	   digital	   and	   electronic	  journals	  on	  the	  other	  side.	  On	   the	   basis	   of	   the	   previous	   terminological	   clarification,	   it	   is	   now	  possible	   to	  say	  that	  the	  purpose	  of	  this	  exploratory	  study	  is	  about	  analysing	  and	  solving	  the	  following	  equation:	  	   Digital	  multimodality	  +	  scientific	  publishing	  =	  ?	  	   In	  other	  words,	  the	  object	  of	  the	  present	  study	  is	  to	  understand	  how	  scientific	  knowledge	   is	   generated	   in	   light	   of	   multimodal	   approaches	   to	   online	   scientific	  publishing	   and	   to	   investigate	   the	   specific	   challenges	   (in	   terms	  of	   opportunities	  and	   constraints)	   it	   poses	   to	   switch	   from	   publishing	   mainly	   written	   articles	   to	  disseminating	  multimedia	  artefacts	  or	  scientific	  knowledge	  objects	  (Casati	  et	  al.	  2007)	  relying	  on	  multimodal	  formats.	  Nevertheless,	  if	  the	  scope	  of	  this	  work	  can	  be	  broadly	  defined	  as	  exploring	  and	  defining	   the	   specificities	   of	   multimodal	   scientific	   journals,	   a	   number	   of	   key	  themes	  related	  to	  multimodal	  publishing	  are	  not	  comprehensively	  articulated	  in	  the	  present	  study:	  
• Multimodal	   composition	  methods	   and	   techniques	   used	   to	   design	   concretely	  (see	   Ball	   2012)	   a	   scientific	   multimedia	   artefact	   are	   not	   analysed	   in	   these	  pages,	   in	   spite	   of	   their	   practical	   importance.	   Indeed,	   the	   focus	   is	   more	   on	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editorial	  policies	  and	  the	  possibilities	  that	  the	  journals	  under	  discussion	  offer	  rather	  than	  on	  the	  actual	  practices	  of	  the	  researchers	  that	  make	  use	  of	  these	  journals	  to	  publish	  their	  work.	  
• The	  "multimodal	  revision	  techniques	  in	  webtext"	  (Ball	  2013),	  that	  is	  to	  say	  the	  actual	  interactions	  taking	  place	  between	  authors	  and	  the	  editorial	  staff	  during	  the	  production	  process	  of	  a	   scientific	  multimedia	  artefact,	   are	  not	  discussed.	  Such	  an	  analysis	  would	  have	  required	  extensive	  data	  gathering	  and	   in-­‐depth	  interaction	  –	  all	  of	  which	  was	  not	  possible	  in	  the	  context	  of	  this	  research.	  
• Authoring	  and	  publishing	  platforms	  or	  tools,	  such	  as	  SCALAR	  (The	  Alliance	  for	  
Networking	   Visual	   Culture)	   (SCALAR	   n.d.),	   multimodal	   interfaces	   (see	   for	  instance	  Dumas	  et	  al.	  2009)	  and	  other	  ICT	  related	  issues	  are	  mentioned	  where	  pertinent,	  but	  no	  systematic	  comparative	  analysis	  of	  the	  technical	  features	  of	  multimodal	  publishing	  could	  be	  undertaken.	  
• Research	   practices	   in	   mediated	   settings,	   "researchers'	   blogging	   practices"	  (Kjellberg	   2014:36),	   online	   collaboration	   –	   and	   more	   generally	   scholarly	  practices	   linked	  to	  virtual	  ethnography	  (Hine	  2000),	  eResearch	  and	  eScience	  (see	   Beaulieu	   and	   Wouters	   2009	   for	   this	   distinction)	   are	   insufficiently	  explored	  in	  relation	  to	  multimodal	  approaches	  to	  research.	  
• Finally,	   disciplinary	   differences	   in	   publishing	   practices	   and	   in	   relation	   to	  multimodality	   are	   not	   enough	   taken	   into	   consideration	   when	   analysing	  journals.	  Due	  to	  the	  small	  numbers	  of	  existing	  journals	  based	  on	  a	  multimodal	  publishing	   paradigm	   (see	   4.1	   and	   5.1),	   this	   work	   does	   not	   address	   such	  questions	   as:	   which	   are	   the	   scientific	   domains	   that	   are	   most	   advanced	   in	  relation	   to	   multimodal	   publishing?	   Is	   it	   possible	   to	   differentiate	   between	  different	   approaches	   of	   multimodal	   publishing	   according	   to	   scientific	  disciplines	  and	  disciplinary	  traditions?	  As	   can	   be	   deduced	   from	   the	   equation	   (digital	   multimodality	   +	   scientific	  publishing)	   used	   to	   summarise	   in	   a	   metaphorical	   way	   the	   purpose	   of	   this	  exploratory	   study,	   the	   overall	   domain	   of	   interest	   of	   this	   work	   covers	   four	  interrelated	   topics.	   These	   four	   topics	   are	   the	   following:	   1)	   multimodality	  (sometimes	   confused	   with	   multimedia,	   see	   1.1);	   2)	   digitality	   or	   digitization	  (Mackenzie	   Owen	   2010	   uses	   both	   terms	   interchangeably)	   with	   three	   relevant	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adjectives:	  digital,	  electronic	  and	  online,	  3)	  scientific	  research	  and	  4)	  publishing.	  In	   the	  next	   section,	   and	  before	  presenting	   the	  primary	   research	  questions	   that	  this	  work	  addresses	   (1.3),	   the	   two	   terms	  of	   equation	  presented	  are	   situated	   in	  relation	  to	  existing	  research	  fields.	  
1.2.	  Situating	  the	  Study	  in	  the	  Research	  Landscape	  This	  section	  is	  aimed	  first	  to	  situate	  the	  present	  work	  in	  the	  research	  landscape	  and	  second	  to	  provide	  a	  tool	  for	  navigating	  through	  this	  study.	  The	   four	   key	   topics	   (multimodality	   and	   digitality,	   scientific	   research	   and	  publishing)	   considered	   in	   this	   dissertation	   have	   been	   associated	   and	   paired	   in	  different	   ways	   in	   the	   literature.	   It	   is	   possible	   to	   find	   studies	   dedicated	   to	  "multimedia	  scholarship"	  (Anderson	  and	  McPherson	  2011:136;	  Barish	  and	  Daley	  2005:129),	   multimedia	   scientific	   publication	   (Ackerman	   and	   Redmond	  2011:n.pag.),	   digital	   scholarly	   publishing	   (McCormick	   2010:n.pag.)	   or	   even	  "multimedia	   digital	   scholarship"	   (Jakubowicz	   2007:n.pag.)	   and	   "online	  multimedia	  scholarly	  publishing"	  (Anderson-­‐Wilk	  and	  Hino	  2011:n.pag.).	  Overall,	  a	   review	   of	   the	   relatively	   sparse	   literature	   that	   comes	   closest	   to	   what	   is	  eventually	   defined	   in	   this	  work,	   as	   "multimodal	   scientific	   publishing"	   seems	   to	  fall	  into	  various	  categories	  which	  are	  not	  connected	  to	  each	  other.	  A	   first	   category	   is	   about	   online	   or	   digital	   scientific	   journals	   and	   therefore	  associates	   mostly	   two	   topics:	   "digitality"	   and	   "scientific	   publishing".	   This	  category	   covers	   studies	   that	   describe	   the	   main	   features	   of	   online	   scientific	  journals.	   Within	   this	   context,	   multimedia	   is	   understood	   as	   one	   feature	   among	  other	  digital	  features.	  These	  studies	  are	  not	  based	  on	  a	  multimodal	  approach	  to	  scientific	   publishing.	   It	   can	   be	   argued	   that	   they	   do	   not	   regard	   multimodal	  publishing	   as	   posing	   specific	   challenges.	   Five	   studies	   I	   could	   detect	   are	   part	   of	  this	  category:	  	   Mackenzie	  Owen	   2010	   The	  scientific	  article	  in	  the	  age	  of	  digitization	  Córdoba	  and	  Coto-­‐Solano	   2008	   Characteristics	  shared	  by	  the	  scientific	  electronic	  journals	  of	  latin	  america	  and	  the	  caribbean	  Mayernik	   2007	   The	   prevalence	   of	   additional	   electronic	   features	   in	   pure	   e-­‐journals	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Simeão	  and	  Miranda	   2004	   Comunicação	  extensiva	  e	  o	  formato	  do	  periódico	  científico	  eletrônico	  Treloar	   1998	   Hypermedia	  online	  publishing:	  the	  transformation	  of	  the	  scholarly	  journal	  	   A	  second	  category	  includes	  studies	  focusing,	  on	  the	  one	  hand,	  on	  the	  scientific	  article	   and	   its	   evolution	   as	   regards	   multimedia	   integration,	   and	   on	   the	   other	  hand,	   on	   describing	   new	   scientific	   genres	   or	   formats	   taking	   advantage	   of	   the	  affordances	  of	  the	  web.	  Multimodality	  and	  digitality	  as	  well	  as	  multimodality	  and	  multimedia	  are	  not	  clearly	  distinguished	  in	  this	  category	  that	  associates	  mostly,	  as	  it	  is	  the	  case	  for	  the	  first	  category	  "digitality"	  and	  "scientific	  publishing":	  	   Breure	  et	  al.	   2011	   Rich	  internet	  publications.	  show	  what	  you	  tell	  Jankowski	   2011	   Enhancing	  scholarly	  publishing	  in	  the	  humanities	  and	  social	  sciences	  innovation	  through	  hybrid	  forms	  of	  publication	  Pettifer	  et	  al.	   2011	   Ceci	  n'est	  pas	  un	  hamburger.	  Modelling	  and	  representing	  the	  scholarly	  article	  McCormick	   2010	   Digital	  scholarly	  publishing:	  innovative	  publishing	  services	  for	  NYU	  Anderson	   2009	   Regeneration.	  Multimedia	  genres	  and	  emerging	  scholarship	  Shotton	   2009	   Semantic	  publishing.	  The	  coming	  revolution	  in	  scientific	  journal	  publishing	  	   A	  third	  category	  is	  about	  issues	  regarding	  how	  a	  scientific	  article	  incorporating	  multimedia	   components	   could	   be	   assessed.	   In	   this	   category,	   the	   multimodal	  composition	   methods	   and	   technics	   used	   to	   design	   a	   multimedia	   artefact	   for	  scientific	  purpose	  are	  studied.	  "Digital	  multimodality"	  and	  "scientific	  publishing",	  in	   this	   case,	   are	   more	   explicitly	   connected	   but	   mostly	   in	   relation	   to	   the	  dissemination	   phase	   of	   the	   research	   process.	   In	   other	   words	   the	   focus	   is	   on	  "digital	  writing"	  and	  "multimodal	  composing":	  	   Ball	   2013	   Multimodal	  revision	  techniques	  in	  webtexts	  Ball	   2012	   Assessing	  scholarly	  multimedia.	  A	  rhetorical	  genre	  studies	  approach	  Smithies	   2012	   Evaluating	  scholarly	  digital	  outputs.	  The	  six	  layers	  approach	  	   A	  fourth	  category	  is	  linked	  to	  a	  systemic	  approach	  regarding	  digital	  publishing	  in	   scientific	   journals.	   Here	   again,	   digitality	   and	   multimodality	   are	   not	   always	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clearly	   distinguished.	   This	   category	   includes	   essays	   or	   reconstruction	   works.	  These	   studies	   are	   dedicated	   either	   to	   evaluating	   the	   quality	   of	   scientific	  multimedia	   artefacts	   in	   relation	   to	   scientific	   standards,	   or	   to	   reflecting	   on	  multimedia	  scholarship:	  	   Jankowski	  and	  Jones	   2013	   Scholarly	  publishing	  and	  the	  internet:	  a	  NM&S	  themed	  section	  Kress	   2012	   Researching	  in	  conditions	  of	  provisionality:	  reflecting	  on	  the	  Phd	  in	  the	  digital	  and	  multimodal	  era	  Presner	   2012	   How	  to	  evaluate	  digital	  scholarship?	  Shotton	   2012	   The	  five	  stars	  of	  online	  journal	  articles.	  A	  framework	  for	  article	  evaluation	  Anderson-­‐Wilk	  and	  Hino	   2011	   Achieving	  rigor	  and	  relevance	  in	  online	  multimedia	  scholarly	  publishing	  Anderson	  and	  McPherson	   2011	   Engaging	  digital	  scholarship.	  Thoughts	  on	  evaluating	  multimedia	  scholarship	  McPherson	   2010a	   Scaling	  Vectors.	  Thoughts	  on	  the	  future	  of	  scholarly	  communication	  Meredith	   2010a	   Explaining	  research.	  Explaining	  research:	  how	  to	  reach	  key	  audiences	  to	  advance	  your	  work.	  Jakubowicz	   2009	   Beyond	  the	  static	  text.	  Multimedia	  interactivity	  in	  academic	  journal	  publishing	  in	  the	  humanities	  and	  social	  sciences	  (not)	  [sic]	  Borgman	   2007	   Scholarship	  in	  the	  digital	  age:	  information,	  infrastructure,	  and	  the	  internet	  Barish	  and	  Daley	   2004	   Multimedia	  scholarship	  for	  the	  twenty-­‐first	  century	  Lemke	   1998	   Multiplying	  meaning.	  Visual	  and	  verbal	  semiotics	  in	  scientific	  text	  Eason	  et	  al.	   1997	   A	  comparative	  analysis	  of	  the	  role	  of	  multi-­‐media	  electronic	  journals	  in	  scholarly	  disciplines	  Hammond	  and	  Shipley	   1994	   Considerations	  for	  the	  use	  of	  multimedia	  with	  scientific	  and	  technical	  information.	  A	  case	  study	  	   A	   last	   category	   brings	   together	   scientific	   research	   and	   digitality.	   eResearch,	  eScience	  as	  well	  as	  digital	  ethnography	  or	  virtual	  ethnography	  seem	  to	  represent	  different	   variations	   of	   two	   continuously	   interrelated	   and	   intertwined	  programmes:	   the	   first	   is	  about	  conducting	  online	  research	  and	  approaching	  the	  Internet	   as	   a	   field,	   a	   territory	   or	   a	   variety	   of	   cultures	   that	   can	   be	   investigated,	  observed	  and	  analysed.	  Beaulieu	   talks	   in	   that	   case	  about	   the	   "ethnographies	  of	  the	   Internet"	   (Beaulieu	   2004:139).	   The	   second	   programme	   is	   about	   using	   the	  affordances	   of	   the	   Internet	   in	   order	   to	   conduct,	   for	   instance,	   social	   research	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(Murthy	   2008)	   that	   profits	   from	   these	   new	   possibilities.	   In	   both	   cases,	   it	   is	  argued	  that	  publishing,	  in	  this	  perspective,	  is	  about	  "[making]	  available	  not	  only	  research	  conclusions	  but	  also	  the	  detailed	  research	  process	  that	  undergirds	  this	  conclusion"	   (Spiro	   2007:n.pag.).	   In	   sum,	   communicating	   research	   is	  more	   than	  online	   dissemination	   but	   implies	   by	   ricochet	   experiencing	   and	   experimenting	  new	  digital	  formats,	  forms	  or	  genres.	  This	  aspect	  eventually	  leads	  to	  asking	  new	  types	  of	  research	  questions.	  It	  is	  worth	  mentioning	  here	  that	  a	  majority	  of	  works	  dedicated	  to	  eResearch	  does	  not	  identify	  (multimodal)	  social	  semiotics	  as	  a	  field	  that	   provides	   conceptual	   tools	   for	   understanding	   critically	   how	   Internet,	  multimedia/digital	   technologies	   are	   changing	   the	   way	   scientists	   conduct	  research.	  	   Markauskaite	   2010	   Digital	  media,	  technologies	  and	  scholarship:	  some	  shapes	  of	  eResearch	  in	  educational	  inquiry	  Murthy	   2008	   Digital	  ethnography.	  An	  examination	  of	  the	  use	  of	  new	  technologies	  for	  social	  research	  Jakubowicz	   2007	   Bridging	  the	  mire	  between	  e-­‐research	  and	  e-­‐publishing	  for	  multimedia	  digital	  scholarship	  Jankowski	   2007	   Exploring	  e-­‐Science:	  an	  Introduction	  Spiro	   2007	   Doing	  digital	  scholarship	  Beaulieu	   2004	   Mediating	  ethnography:	  objectivity	  and	  the	  making	  of	  ethnographies	  of	  the	  internet	  Beaulieu	  et	  al.	   2001	   Messy	  shapes	  of	  knowledge	  –	  STS	  explores	  informatization,	  new	  media	  and	  academic	  work	  Hine	   2000	   Virtual	  ethnography	  	   As	   the	   previous	   tables	   show,	   there	   are	   no	   clear-­‐cut	   divisions	   between	   the	  aforementioned	  categories	  and	  some	  works	  should	  be	  integrated	  in	  two	  or	  more	  categories.	   Four	  main	   orientations	   seem	   to	   emerge	   nonetheless	   from	   the	  ways	  some	   of	   the	   key	   topics,	   discussed	   in	   the	   present	  work,	   are	   associated	   in	   these	  categories.	   In	   each	   orientation,	   the	   focus	   is	   on	   the	   result	   of	   an	   association	  between	   "digital	   multimodality"	   and	   "scientific	   publishing",	   that	   is	   to	   say	   the	  multimedia	   artefact:	   a)	   The	   'composition	   studies'	   orientation	   (mainly	   the	   third	  category	   above)	   is	   about	   composing	   or	   designing	   a	   multimedia	   artefact	   for	  scientific	   purposes	   based	   on	   a	   multimodal	   format.	   b)	   The	   'social	   semiotics'	  orientation	  (mainly	  the	  previous	  third	  category	  and	  part	  of	  the	  fourth	  category)	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is	  about	  reflecting	  on	  multimodal	  approaches	  to	  scientific	  publishing.	  It	  is	  about	  interpreting	   a	   multimedia	   artefact	   from	   the	   viewpoint	   of	   its	   multimodal	  approach.	  c)	  The	  'genre	  studies'	  orientation	  focuses	  on	  the	  scientific	  article	  genre	  (it	   includes	  works	  mainly	   from	   the	  previous	  second	  and	   the	   third	  category).	   In	  this	   case,	   the	   functions	   of	   a	   multimedia	   artefact	   are	   under	   scrutiny.	   d)	   The	  'information	   studies'	   orientation	   is	   a	   systemic	   approach	   and	   is	   an	   attempt	   to	  understand	  how	  a	  multimedia	  artefact	  is	  or	  could	  be	  disseminated.	  Each	  of	  these	  four	  main	  orientations,	  in	  other	  words,	  help	  to	  identify	  the	  major	  issues	  linked	  to	  composing,	   evaluating,	   disseminating	   and	   consuming	   a	   scientific	   multimedia	  artefact.	  On	   this	  basis,	   it	   is	  now	  possible	   to	   situate	   this	  work	  at	   the	   crossroads	  of	   four	  research	   areas	   (composition	   studies	   and	   genre	   studies,	   social	   semiotics	   and	  information	   studies),	   that	   is	   to	   say	   in	   an	   emerging	   research	   field	   –	  multimodal	  scientific	   publishing	   -­‐	   that	   connects	   digitality	   and	  multimodality,	   research	   and	  scientific	   publishing.	  Multimodal	   scientific	   publishing	   aims	   to	   address	   practical	  and	   theoretical	   questions	   on	   how	   scientific	   knowledge	   is	   produced,	   evaluated,	  disseminated	  and	  consumed	  in	  the	  age	  of	  digital	  multimodality.	  This	  definition	  is	  a	  mash-­‐up	  bringing	  together	  three	  references	  or	  voices:	  1)	  Multimodal	  scientific	  
publishing	   is	   derived	   from	   Tara	   McPherson's	   sentence:	   "This	   brown-­‐bag	  workshop	  will	  address	  practical	  and	  theoretical	  questions	  regarding	  approaches	  to	   multimodal	   scholarly	   publishing"	   (McPherson	   2012:n.pag.).	   2)	   Produced,	  
evaluated,	   disseminated	   and	   consumed	   is	   borrowed	   from	   a	   study	   published	   by	  Fabio	   Casati,	   Fausto	   Giunchiglia	   and	   Maurizio	   Marchese:	   "Liquid	   publications:	  scientific	   publications	   meet	   the	   web.	   How	   scientific	   knowledge	   is	   produced,	  evaluated,	  disseminated	  and	  consumed"	  (Casati	  et	  al.	  2007:n.pag.).	  Finally,	  3)	  in	  
the	  age	  of	  digital	  multimodality	  echoes	  the	  title	  of	   John	  Mackenzie	  Owen's	  book:	  
The	  scientific	  article	  in	  the	  age	  of	  digitization	  (Mackenzie	  Owen	  2010).	  Before	  describing	  the	  methodology	  used	  in	  our	  analysis	  of	  multimodal	  journals	  (1.4)	  and	  in	  order	  to	  formulate	  the	  research	  questions	  which	  guide	  this	  work,	  in	  the	   next	   section,	   the	   initial	   equation	   (digital	   multimodality	   +	   scientific	  publishing)	  to	  solve	  is	  revisited	  and	  put	  in	  perspective	  in	  relation	  to	  multimodal	  scientific	  publishing.	  
	   Page	  23	  
1.3.	  Research	  Problem	  and	  Research	  Questions	  The	   present	   work	   is	   aimed	   to	   solve	   an	   equation	   (digital	   multimodality	   +	  scientific	   publishing).	  As	   illustrated	   in	   Figure	  1	   and	   introduced	   in	   the	  previous	  sections,	   an	   extended	   version	   of	   this	   equation	  would	   include	   two	   regions,	   four	  research	  areas	  and	  the	  four	  basic	  phases	  of	  the	  scientific	  publishing	  cycle.	  More	  precisely,	  moving	  from	  the	  background	  to	  the	  foreground,	  Figure	  1	  shows:	  1)	   The	   topics	   that	   the	   present	   study	   aims	   to	   connect,	   "digital	  multimodality"	  and	  "scientific	  publishing".	  These	  two	  topics	  are	  represented	  in	  the	  form	  of	  two	  partially	  overlapping	  triangles	  or	  zones.	  They	  refer	  also	  to	  the	  two	  terms	  of	  the	  equation	   that	   this	   work	   intends	   to	   solve	   (see	   1.3).	   The	   first	   term,	   'digital	  multimodality',	   emphasises	   the	   fact	   that	   multimodality	   is	   not	   automatically	  digital	  and	  occurs	  also	  in	  contexts	  that	  are	  unrelated	  to	  the	  online	  world.	  In	  the	  same	  time	  there	  is	  a	  mutual	  reinforcement	  between	  multimodality	  and	  digitality	  as	  it	  is	  clearly	  stated	  at	  the	  beginning	  of	  section	  4	  of	  the	  SAGE	  Handbook	  of	  digital	  
dissertations	  and	  theses:	  
Multimodality	   is	   not	   synonymous	  with	   digitization.	  Multimodality	   preceded	   the	  digital	  by	  several	   centuries,	  but	   its	   revival	  and	  re-­‐formulation	  has	  been	  brought	  about	  partly	  by	  the	  affordances	  of	  the	  digital	  (Andrews	  et	  al.	  2010:241).	  
The	   second	   term	   of	   the	   equation	   ("scientific	   publishing")	   points	   out	   that	   this	  study	   focuses	   on	  written	   and	   formal	   forms	   of	   scientific	   publishing	   and	   do	   not	  encompass	   "broader,	  much	  more	  diverse,	  often	   less	   formal,	   and	  certainly	  more	  rapidly	  evolving	  set	  of	  practices	  that	  comprise	  scholarly	  communication"	  (Lynch	  2003:03).	   Maintaining	   this	   distinction	   between	   scientific	   publishing	   and	  scientific	   communication	   throughout	   this	   work,	   however,	   can	   be	   a	   complex	  matter.	   Indeed	   one	   of	   the	   first	   consequences	   of	   a	   digital	   and	   multimodal	  approach	   to	   scientific	   publishing	   is	   to	   challenge	   established	   or	   common	  distinctions,	   such	   as	   the	   one	   between	   formal	   and	   informal	   communication,	  between	   primary,	   secondary	   and	   tertiary	   sources	   of	   information,	   as	   well	   as	  between	   scientific	   journals,	   repositories,	   archives,	   databases	   and	   the	   like	   (see	  3.3.1).	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2)	  To	  come	  back	  to	   the	  description	  of	   the	  Figure	  1,	   the	  second	   layer	   indicates	  four	  research	  fields:	  composition	  studies,	  genre	  studies,	  information	  studies	  and	  social	  semiotics.	  These	  four	  research	  fields,	  used	  as	  main	  sources	  of	  information	  in	   the	   present	   study,	   are	   represented	   in	   the	   form	  of	   four	   partially	   overlapping	  rectangles.	   Seen	   in	   conjunction,	   they	   compensate	   for	   the	   fact	   that	   bringing	  together	  digital	  multimodality	  and	  scientific	  publishing	  does	  not	  correspond	  to	  a	  fully	  developed	  research	  area	  yet,	  as	  already	  previously	  discussed.	  Finally,	  in	  our	  view,	   they	   allow	   an	   editor	   for	   instance,	   to	   address	   the	   most	   important	   issues	  raised	  in	  relation	  to	  multimodal	  scientific	  publishing	  in	  journal	  and	  therefore	  to	  solve	  the	  equation	  under	  scrutiny.	  These	  four	  research	  fields	  can	  be	  divided	  into	  two	  zones	  or	  regions	  depending	  on	  whether	  they	  concern	  themselves	  with	  the	  'digital	  multimodality'	  term	  or	  the	  'scientific	  publishing'	  term	  of	  the	  equation	  to	  solve	  in	  the	  context	  of	  this	  work.	  	  The	  'digital	  multimodality'	  region	  is	  associated	  with	  two	  main	  research	  fields:	  
• Rhetoric	   and	   composition	   studies	   are	  useful	   in	   researching	   issues	   related	   to	  the	  composition	  and	  design	  of	  a	  scientific	  multimedia	  artefact;	  
• Social	  semiotics	  and	  specifically	  multimodal	  social	  semiotics	  help	  dealing	  with	  issues	  related	  to	  the	  reception	  of	  the	  scientific	  multimedia	  artefact	  and	  how	  it	  makes	  sense	  within	  the	  scientific	  community.	  The	   'scientific	   publishing'	   region	   is	   covered	   by	   another	   two	   established	  research	  fields:	  
• Genre	  studies	   inspire	  reflections	  on	   the	  scientific	  multimedia	  artefact	   from	  a	  normative	   viewpoint	   and	   help	   grasping	   academic	   standards	   and	   their	  evolution	  related	  to	  the	  scientific	  article	  genre.	  
• Information	  studies	   inform	  the	  study	  by	  emphasising	  the	  systemic	  context:	  a	  multimodal	  scientific	  artefact	  is	  the	  result	  of	  a	  production	  system	  based	  on	  a	  specific	  organisation	  (a	  scientific	  journal	  for	  instance).	  Moreover,	  information	  studies	  address	  the	  issues	  of	   information	  storage,	  retrieval	  and	  preservation,	  including	   the	   specific	   challenges	   related	   to	   the	   preservation	   of	   scientific	  multimedia	  artefacts.	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Figure	  1:	  An	  equation	  to	  solve	  (Expanded	  version)	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3)	  The	   four	   research	  areas	  or	   sources	   information	  are	   further	  associated	  –	  as	  seen	  in	  the	  third	  layer	  in	  the	  Figure	  1	  -­‐	  with	  one	  of	  the	  four	  main	  phases	  of	  the	  scientific	   publishing	   cycle:	   composition/submission	   and	   evaluation,	  dissemination	  and	  consumption.	  This	   is	   shown	   in	   the	   figure	  by	  a	   circle	  divided	  into	  four	  quadrants.	  In	  other	  words,	  the	  four	  main	  sources	  of	  information	  used	  in	  this	   work	   can	   be	   approached	   from	   the	   viewpoint	   of	   a	   disciplinary	   focus.	   This	  disciplinary	   focus	   contributes	   to	   informing	   a	   specific	   phase	   of	   the	   scientific	  publishing	   cycle:	   the	   phase	   of	   submission	   –	   that	   is	   to	   say	   the	   phase	   of	  composition	  (or	  design)	  of	  a	  multimedia	  artefact	  –	  is	  associated	  with	  composition	  studies,	   the	  phase	  of	   evaluation	  with	  genre	   studies,	   the	  phase	  of	  dissemination	  with	  information	  studies	  and	  the	  phase	  of	  consumption	  or	  reception	  with	  social	  semiotics.	  More	  precisely	  
• Composition	   studies	   focus	   on	   design	   and	   production,	   i.e.	   on	   sketching,	  structuring,	   drafting,	  writing,	   assembling	   etc.	   –	   that	   is	   to	   say	   on	   creating	   -­‐	   a	  scientific	  multimedia	  artefact	  by	  means	  of	  a	  variety	  of	  semiotic	  resources.	  This	  multimedia	  artefact	  is	  then	  submitted	  to	  a	  journal.	  
• Social	   semiotics	   deals	   with	   issues	   related	   to	   interpretation	   and	   meaning-­‐making.	   This	   is	   the	   reason	   why	   this	   domain	   is	   paired	   with	   this	   phase	   of	  consumption	  or	  reception.	  
• Genre	  studies	  are	  associated	  with	  the	  phase	  of	  evaluation	  or	  revision	  mainly	  due	   to	   first	   the	   normative	   dimension	   of	   a	   genre	   and	   second	   the	   relative	  stability	  of	  a	  genre	  over	  time.	  In	  this	  context,	  the	  scientific	  multimedia	  artefact	  is	  appreciated	  (evaluated,	  assessed,	  revised...)	  in	  accordance	  with	  established	  conventions	  and	   functions	  and	   then	   in	  relation	   to	   its	  practical	   impact	  within	  the	  scientific	  community.	  
• Finally,	   information	   studies	   are	   associated	   with	   the	   phase	   of	   dissemination	  and	  distribution.	  In	  that	  case,	  the	  multimedia	  artefact	  is	  part	  of	  an	  information	  system	   and	   approached	   according	   to	   the	   operations	   taking	   place	   in	   the	  scientific	  communication	  system,	  the	  scientific	  journal	  in	  this	  work.	  Associating	   each	   phase	   of	   the	   scientific	   publishing	   cycle	   with	   an	   established	  research	  field	  serves	  obviously	  as	  a	  heuristic	  for	  advancing	  the	  present	  piece	  of	  research,	  not	  as	  a	  typology	  of	  these	  fields.	  To	  take	  but	  one	  example:	  the	  scope	  of	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information	  studies	  can	  evidently	  not	  be	  reduced	  to	  the	  dissemination	  phase	  and	  the	   dissemination	   phase	   is	   indeed	   not	   disconnected	   from	   the	   other	   phases.	  Nevertheless,	  information	  studies	  -­‐	  or	  information	  science	  in	  the	  following	  quote	  is	  mostly	   concerned	  with	   information	   transfer	   and	   therefore	   the	  dissemination	  phase:	  
Information	   science	   is	   concerned	   with	   the	   generation,	   collection,	   organization,	  interpretation,	   storage,	   retrieval,	   dissemination,	   transformation	   and	   use	   of	  information,	  with	  particular	  emphasis	  on	  the	  applications	  of	  modern	  technologies	  in	  these	  areas.	  As	  a	  discipline,	  it	  seeks	  to	  create	  and	  structure	  a	  body	  of	  scientific,	  technological,	   and	   systems	   knowledge	   related	   to	   the	   transfer	   of	   information	  (Griffith	  as	  cited	  in	  Martínez-­‐Arellano	  2013:n.pag.).	  
In	  view	  of	  the	  extended	  version	  of	  the	  equation	  and	  all	  its	  different	  components,	  it	   is	   now	   possible	   to	   say	   that	   the	   present	   study	   is	   built	   upon	   the	   following	  statement	   from	   which	   three	   research	   questions	   are	   derived.	   Multimodal	  scientific	   publishing	   is	   more	   than	   multimedia	   integration,	   even	   if	   multimedia	  integration	   is	   a	   necessary	   condition	   for	   multimodal	   publishing.	   It	   is	   a	  “toolforthought”	   (Schaffer	   and	   Clinton	   2006:283),	   that	   is	   to	   say	   a	   mode	   of	  thinking	  enacted	  through	  the	  interplay	  of	  various	  modes	  of	  communication	  and	  representation	   and	   at	   the	   same	   time	   a	   means	   of	   communication	   and	  representation	   supporting	   a	  mode	   of	   thought.	  Multimodal	   scientific	   publishing	  therefore	   involves	   a	   thorough	   revision	   of	   the	   conventional	   phases	   (and	  associated	   processes,	   products	   and	   activities)	   of	   the	   scientific	   publishing	   cycle	  from	   composition/submission	   and	   evaluation	   to	   dissemination	   and	  consumption,	   in	   accordance	  with	   new	   digital	   opportunities	   and	   also	  with	   new	  constraints	   coming	   along	   with	   them.	   From	   the	   perspective	   of	   the	   (scientific)	  knowledge	  generation	  cycle,	   it	  also	   involves	  by	  ricochet	  "the	  active	  behavioural	  phase,	  the	  reflective	  thinking	  phase,	  the	  interpretive	  sense-­‐making	  phase	  and	  the	  social	  validation	  or	  evaluative	  phase"	  (Edwards	  2009:6)	  of	  the	  research	  process	  to	  be	  transformed	  or	  modified.	  Consequently,	   it	  can	  be	  argued	  that	  taking	  advantage	  of	  the	  affordances	  of	  the	  web,	  multimodal	   journals,	  based	  on	  a	  multimodal	  publishing	  paradigm	  (see	  4.1	  
	   Page	  28	  
and	   5.1),	   strive	   to	   reconnect	   what	   was	   previously	   disconnected	   through	   print	  technologies:	  the	  multiplicity	  of	  modes	  of	  communication	  and	  representation	  (i.e.	  multimodality)	   mainly	   associated	   with	   the	   empirical	   phase	   of	   the	   research	  process	   on	   the	   one	   side,	   and	   the	   dissemination	   phase	   of	   the	   research	   process,	  that	  is	  to	  say	  the	  formal	  research	  article	  made	  of	  written	  words	  and	  static	  visuals	  (still	  images,	  graphs	  and	  figures)	  on	  the	  other	  side.	  In	  other	  words,	  a	  multimodal	  approach	   to	   scientific	   publishing	   is	   an	   opportunity	   to	   overcome	   the	   inherent	  limitations	  of	  the	  preferred	  modes	  of	  communication	  and	  representation	  used	  in	  conventional,	   printed	   or	   online,	   scientific	   journals	   (written	  words,	   still	   images,	  graphs	   and	   figures)	   and	   an	   opportunity	   to	   include	   a	   wider	   range	   of	   semiotic	  resources	  in	  a	  research	  article.	  Nevertheless,	   the	   extent	   to	   which	   the	   potential	   of	   a	   multimodal	   approach	   to	  scientific	   publishing	   in	   terms	   of	   knowledge	   generation	   and	   dissemination	   is	  embraced	   and	   actually	   realised	   in	   current	   online	   scientific	   journals	   that	   allow	  researchers	   to	   publish	   articles	   based	   on	   multimodal	   formats	   remains	   to	   be	  analysed	  and	  discussed.	  The	  next	  three	  key	  research	  questions	  are	  derived	  from	  the	  previous	  statements	  and	  are	  intended	  in	  consequence	  to	  explore	  how	  editors	  of	   a	   few	   scientific	   journals	   attempt	   to	   change	   the	   way	   scientific	   knowledge	   is	  disseminated	   through	   an	   editorial	   policy	   committed	   to	   encourage	   multimodal	  publishing	  and	  the	  use	  of	  multiple	  modes	  of	  communication	  and	  representation.	  
• RQ1.	   Multimedia	   integration	   is	   a	   necessary	   condition	   for	   multimodal	  publishing.	   Which	   multimodal	   integration	   strategies	   underlie	   the	  dissemination	   of	   scientific	   multimedia	   artefacts	   in	   multimodal	   scientific	  journals?	  
• RQ2.	   Multimodal	   publishing	   involves	   new	   opportunities,	   challenges	   and	  constraints.	   If	   multimedia	   integration	   is	   not	   a	   sufficient	   condition,	   which	  specific	  editorial	  policy	   is	  applied	   in	  multimodal	   scientific	   journals	   to	  enable	  publishing	  articles	  based	  on	  multimodal	  formats	  and	  to	  disseminate	  scientific	  multimedia	  artefacts	  that	  meet	  scientific	  standards	  and	  requirements?	  
• RQ3.	   Finally,	   if	   a	  multimodal	   scientific	   journal	   is	   dedicated	   to	   disseminating	  scientific	   multimedia	   artefacts,	   in	   what	   way	   and	   to	   what	   extent	   can	   it	   be	  argued	   that	   the	   conventional	   scientific	   publishing	   cycle	   (from	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composing/submitting	   to	  evaluating,	   and	   from	  disseminating	   to	   consuming),	  historically	   linked	   to	   the	   development	   of	   print	   technologies,	   is	   changed	   in	  multimodal	  scientific	  journals?	  The	   next	   section	   outlines	   the	   methodology	   used	   to	   answer	   these	   research	  questions.	  
1.4.	  Methodology	  To	   answer	   the	   research	  questions	   posed	   above,	   an	   analysis	   of	   existing	   online	  scientific	  journals	  that	  allow	  researchers	  to	  publish	  articles	  based	  on	  multimodal	  formats	   –	   that	   is	   to	   publish	  multimedia	   artefacts	   –	   is	   carried	   out	   in	   two	   steps.	  Each	  step	  is	  conceived	  as	  a	  loop	  of	  analysis	  linked	  to	  a	  specific	  method.	  These	  two	  interrelated	  loops	  of	  analysis	  are	  presented	  in	  this	  section.	  At	   a	   general	   level,	   this	   work	   is	   a	   digital	   ethnography	   (Masten	   and	   Plowman	  2003:75)	  of	  a	  "territory"	  –	  multimodal	  scientific	  publishing	  –	  that	  is	  situated,	  as	  chapter	   two	   and	   three	   will	   explain	   in	   great	   detail,	   at	   the	   crossroads	   of	   four	  interdisciplinary	  research	  fields:	  composition	  studies	  and	  social	  semiotics	  on	  the	  one	  hand	  and	  genre	  studies	  and	  information	  studies	  on	  the	  other	  hand.	  At	  a	  more	  specific	  level,	  the	  focus	  of	  the	  current	  study	  is	  on	  scientific	  journals,	  that	  is	  to	  say	  a	   small	  part	  of	   the	   'multimodal	   scientific	  publishing'	   territory	  which	   includes	  a	  variety	   of	   other	   scientific	   publishing	   environments,	   such	   as	   blogs,	   repositories,	  databases,	  personal	  websites	  etc.	  (see	  3.3.1).	  As	   a	   first	   step,	   the	   empirical	   analysis	   conducted	   in	   this	   exploratory	   study	  focuses	   on	   scientific	   journals	   disseminating	   multimedia	   content	   of	   some	   sort.	  After	   locating	   scientific	   journals	  with	  multimedia	   content,	   a	   content	   analysis	  of	  the	  editorial	  policy	  of	  these	  journals	  is	  employed	  in	  order	  to	  gain	  familiarity	  with	  the	  most	   prevalent	  multimodal	   integration	   strategies	   implemented	   in	   scientific	  journals.	   On	   this	   basis,	   a	   descriptive	   typology	   of	   multimodal	   integration	  strategies	  implemented	  in	  scientific	  journals	  is	  proposed.	  In	  a	  second	  step	  of	  the	  empirical	  analysis,	  the	  resulting	  descriptive	  typology	  is	  further	   scrutinised	   in	   relation	   to	  other	   important	   conventional	  dimensions	  of	  a	  scientific	  journal,	  such	  as	  the	  peer-­‐review	  system,	  the	  publishing	  model	  and	  the	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archiving	  policy.	  The	   goal	   is	   to	  define	   the	  main	   characteristics	   of	   a	  multimodal	  scientific	   journal	   in	   comparison	   to	   other	   online	   scientific	   journals	   and	   to	  distinguish	   between	   multimodal	   journals	   and	   multimedia	   journals.	   A	   method	  called	  general	  morphological	  analysis	  (GMA)	   is	  used	  (Ritchey	  2011)	   in	  order	  to	  achieve	  these	  goals.	  GMA	  "is	  a	  method	  for	  structuring	  and	  investigating	  the	  total	  set	   of	   relationships	   contained	   in	   multi-­‐dimensional,	   non-­‐quantifiable,	   problem	  complexes"	   (Ritchey	   2011:8).	   The	   problem	   complex	   under	   discussion	   in	   this	  work	   is	   summarised	   as	   an	   equation	   (digital	   multimodality	   +	   scientific	  publishing).	  It	  is	  a	  multi-­‐dimensional	  and	  a	  non-­‐quantifiable	  problem	  because,	  as	  previously	  mentioned,	  multimodal	  scientific	  publishing	  is	  more	  than	  multimedia	  integration	   and	   involves	   concomitant	   changes	   in	   relation	   to	   composing	   a	  scientific	   article,	   to	   established	   scientific	   genres,	   and	   to	   scientific	   requirements	  and	  standards	  (see	  Chapters	  2	  and	  3).	  After	   defining	   the	   main	   dimensions	   of	   a	   scientific	   journal	   and	   how	   these	  dimensions	  are	  conceived	  in	  four	  scientific	  journals,	  the	  GMA	  method	  is	  used	  in	  order	   to	   show	   that	   a	  multimodal	   journal	   is	   based	   on	   a	  multimodal	   publishing	  paradigm.	   This	   multimodal	   publishing	   paradigm	   (the	   total	   set	   of	   relationships	  contained	   in	   a	   problem	   complex,	   to	   borrow	   Ritchey's	   words)	   is	   particularly	  highlighted	   in	   a	   multimodal	   scientific	   journal	   by	   analysing	   the	   relationships	  between	   four	   dimensions:	   a)	   the	   multimodal	   integration	   strategy	   and	   b)	   the	  scientific	  purpose	  associated	  with	  this	  strategy,	  c)	  the	  peer-­‐review	  system	  and	  d)	  the	  collaborative	  publishing	  method	  associated	  with	  this	  peer-­‐review	  system.	  In	  other	  words,	  a	  multimodal	  publishing	  paradigm	   is	  a	  multimodal	  understanding	  of	   knowledge	   generation	   and	   dissemination	   that	   permeates	   the	   different	  dimensions	   of	   a	   scientific	   journal,	   and	   especially	   the	   multimodal	   integration	  strategy,	   the	  peer-­‐review	  system,	   the	  collaborative	  publishing	  and	  the	  scientific	  purpose.	   In	   line	   with	   this	   reasoning,	   it	   is	   also	   argued	   that	   a	   scientific	   journal	  delivering	  some	  multimedia	  content	  to	  readers/users	  is	  not	  automatically	  based	  on	  a	  multimodal	  publishing	  paradigm.	  The	   results	   of	   the	   empirical	   analysis	   conducted	   in	   this	  work	   in	   two	   steps	   are	  detailed	   in	   chapter	   four.	   They	   are	   understood	   as	   some	   empirical	   solutions,	  already	  implemented	  in	  existing	  online	  scientific	  journals,	  of	  the	  equation	  placed	  
	   Page	  31	  
at	  the	  core	  of	  this	  work	  (digital	  multimodality	  +	  scientific	  publishing).	  In	  the	  two	  next	   chapters	   (two	  and	   three),	   the	  present	  work	   is	  discussed	   in	   relation	   to	   the	  above-­‐mentioned	   four	   research	   fields	   that	   contribute	   to	   delimitate	   and	   specify	  which	   are	   the	   main	   issues	   raised	   by	   a	   multimodal	   approach	   to	   scientific	  publishing	   (multimodal	   scientific	   publishing).	   Chapter	   two	   deepens	   the	  exploration	  of	  the	  'digital	  multimodality'	  term	  of	  the	  equation	  to	  solve,	  supported	  by	   insights	   from	   social	   semiotics	   and	   composition	   studies.	   Chapter	   three,	   in	  contrast,	  treats	  the	  'scientific	  publishing'	  term	  of	  the	  equation	  to	  solve	  with	  help	  from	  genre	  studies	  and	  information	  studies.	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2.	  The	  'Digital	  Multimodality'	  Term	  of	  the	  Equation	  
The	  'digital	  multimodality'	  term	  of	  the	  equation	  is	  introduced	  in	  two	  steps:	  first,	  in	   relation	   to	   the	   notion	   of	   design	   as	   understood	   in	   the	   field	   of	   composition	  studies	  and	  other	  complementary	  research	  areas.	  Composing	  a	  scientific	  article	  for	   publication	   in	   a	   journal	   is	   no	   longer	   writing	   a	   paper	   but	   designing	   a	  multimedia	  artefact	  (2.1).	  The	  'digital	  multimodality'	  term	  is	  then	  approached	  in	  relation	   to	   social	   semiotics	   and	   four	   interrelated	   notions:	   semiotic	   resource,	  media,	  mode	  and	  mood	  (2.2).	  Composing	  a	  scientific	  article	   for	  publication	   in	  a	  journal	   is	   assembling	   various	   semiotics	   resources	   together	   in	   order	   to	  communicate	   specific	   meanings	   to	   specific	   audiences.	   Whereas	   the	   second	  section	   questions	   the	   nature	   of	   the	   connection	   between	   semiotic	   resources	  within	   a	  multimedia	   artefact	   (three	   instances	   are	   distinguished,	   the	   intra-­‐,	   the	  inter-­‐	  and	  the	  trans-­‐modal	  instances),	  the	  third	  section	  addresses	  the	  issue	  of	  the	  multiple	   "processes	   of	   change	   to	   representations"	   (Bezemer	   and	   Kress	  2008:169)	  –	  that	  is	  the	  process	  of	  resemiotization.	  It	  concludes	  that	  assembling	  different	  semiotic	  resources	  together,	   in	  order	  to	  design	  a	  scientific	  multimedia	  artefact,	   is	  about	  translating	  various	  semiotic	  resources	  from	  one	  into	  the	  other	  as	   the	  research	  process	  unfold	   from	  the	   field	  to	  the	   lab	  and	  from	  the	   lab	  to	  the	  screen.	  
2.1.	  Designing	  a	  Multimedia	  Artefact	  Composition	  studies,	  the	  first	  main	  source	  of	   information	  used	  in	  this	  work,	   is	  introduced	  in	  the	  first	  part	  of	  this	  section	  dealing	  with	  the	  process	  of	  shaping	  a	  multimedia	  artefact	  through	  various	  steps	  of	  creation	  and	  composition	  before	  its	  production	   is	   finished	   and	   before	   it	   is	   disseminated.	   Media	   studies,	   visual	  communication	   and	   [augmented	   reality]	   are	   discussed	   in	   a	   second	   part.	  Approached	  in	  this	  work	  as	  complementary	  perspectives	  to	  composition	  studies,	  these	  research	  areas	  also	  allow	  us	  to	  understand	  better	  the	  process	  of	  designing	  a	  multimedia	  artefact	  and	  its	  challenges.	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2.1.1.	  The	  Notion	  of	  Design	  
In	  a	  practice-­‐oriented	  way,	  the	  field	  of	  composition	  studies	  investigates	  mostly	  teaching	   environments	   and	   classrooms	   (see	   for	   instance	   Ferdig	   and	   Pytash	  2013).	  The	  focus	  is	  on	  "how	  does	  it	  work"	  (see	  Davis	  2011:n.pag.,	  about	  "writing	  with	   sound")	   more	   than	   on	   “what	   does	   it	   mean”	   to	   "compose	   on	   the	   screen"	  (Parker	   Beard	   2012:61).	   In	   composition	   studies	   expertise	   in	   web-­‐writing	   and	  multimodal	  composing	  has	  been	  accumulated.	  Composition	  studies	  are	  therefore	  well	  suited	  to	  understand	  from	  within	  the	  challenges	  encountered	  in	  the	  process	  of	  designing,	  for	  instance,	  an	  essay	  that	  makes	  use	  of	  a	  digital,	  multimodal	  format	  to	  present	  an	  argument,	   i.e.	   an	  essay	  meant	   to	  be	  read	  on	   the	  screen	  (it	  makes	  use	   of	   various	   semiotic	   resources)	   and	   online	   (it	   makes	   use	   of	   hyperlink	  information).	  For	  an	  example	  for	  such	  a	  "multimodal	  essay",	  see	  Figure	  2,	  Stories	  
From	  Dance!	  (BE	  Essay	  n.d.).	  With	   the	   exception	   of	   Ball	   (2012),	   the	   specific	   challenges	   of	   multimodal	  composition	  of	   essays	   created	   for	   the	  purpose	  of	   scientific	  publishing	   (e.g.	   in	   a	  journal)	  seem	  not	  yet	  to	  be	  further	  explored:	  
We	   have	   been	   slow	   to	   explore	   the	   potential	   of	   interactive,	   immersive,	   and	  multimedia	  expression	  for	  our	  own	  thinking	  and	  scholarship,	  even	  as	  we	  dabble	  with	   such	   forms	   in	   our	   teaching.	  With	   a	   few	   exceptions,	   we	   remain	   content	   to	  comment	  about	  technology	  and	  media,	  rather	  than	  to	  participate	  more	  actively	  in	  constructing	   knowledge	   in	   and	   through	   our	   objects	   of	   study	   (McPherson	  2009:120).	  
Guaraná	  (2010),	  in	  the	  description	  of	  a	  project	  dedicated	  to	  digital	  preservation,	  points	   out	   some	   of	   the	   challenges	   involved	   in	   multimedia	   scholarship,	   and	  emphasises	  that…	  
…	  we	  are	  still	   learning	  how	  to	  properly	  integrate	  moving	  images	  without	  text	  or	  content	   redundancy	   or	   unnecessary	   use	   of	   different	   media.	   To	   the	   content,	  multimedia	   features	  add	  a	   form	   that	  must	  be	   carefully	   constructed,	   especially	   if	  the	  ultimate	  product	  is	  non-­‐linear	  (Guaraná	  2010:7).	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Figure	  2:	  Partial	  View	  of	  Stories	  From	  Dance!,	  a	  Multimodal	  Essay	  Example	  
(BE	  Essay	  n.d.)	  	   Composition	   studies	   help	   in	   understanding	   multimodal	   composing	   from	   the	  point	   of	   view	   of	   a	   producer	  who	   experiments	  with	   the	   design	   of	   a	  multimedia	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artefact.	  From	  this	  perspective,	  the	  field	  of	  composition	  studies	  is	  different	  from	  the	   field	   of	   social	   semiotics	   that	   provides	   analyses	   focusing	   on	  de-­‐constructing	  already	  designed	  multimedia	  artefacts.	  In	  other	  words,	  in	  the	  field	  of	  composition	  studies,	  "design	  moves	  us	  from	  rhetorical	  criticism	  to	  invention	  and	  production"	  (Hocks	   2003:644).	   Barish	   and	   Daley	   (2005)	   describe	   the	   same	   situation	   in	  relation	  to	  educational	  needs	  and	  insist	  on	  practising	  in	  order	  to	  understand	  how	  semiotic	  resources	  work:	  
Yet,	  because	  form	  and	  content	  are	  inexorably	  connected	  in	  multimedia	  (in	  a	  way	  not	   necessarily	   true	   of	   print)	   one	   must	   first	   and	   foremost	   understand	   what	  different	   forms	   of	  media	   do	   and	   do	   not	   do.	   Otherwise,	  media	   elements	   tend	   to	  become	  merely	  decorative	  or	  illustrative,	  as	  opposed	  to	  integral	  to	  the	  argument	  being	  advanced	  or	  the	  text	  being	  explicated.	  However,	  although	  we	  have	  all	  been	  taught	  to	  construct	  and	  deconstruct	  text	  since	  elementary	  school,	  none	  of	  us	  has	  been	  taught	  the	  principles	  of	  media	  on	  such	  a	  level.	  It	  is	  not	  surprising	  then	  that	  few	   attempts	   at	   multimedia	   creation	   exceed	   the	   standard	   PowerPoint	  presentation	  that	  merely	  uses	  the	  screen	  to	  display	  text	  and	  illustrations	  (Barish	  and	  Daley	  2005:40).	  
Besides	  writing	  and	   its	  variations	   linked	   to	  digitality	   (web	  writing	  and	  digital	  writing),	   the	  notion	  of	  text	  and	  textuality	  are	  critical	   in	  the	  field	  of	  composition	  studies.	   Those	   notions	   are,	   however,	   ambiguous	   due	   to	   their	   association	   with	  words.	   In	   this	   study,	   the	   notion	   of	   design	   (New	   London	   Group	   1996)	   or	  multimodal	  design	   (Kress	  and	  Selander	  2012)	   is	   therefore	  preferred	   instead	  of	  writing.	   For	   the	   same	   reason,	  multimedia	  artefact	   is	   used	   instead	  of	  webtext	   in	  order	  to	  describe	  the	  scientific	  article	  published	  in	  a	  multimodal	  journal.	  A	  webtext	  is	  a	  text	  that	  can	  only	  be	  read	  online	  and	  that	  cannot	  be	  printed	  out	  (Ball	  2012,	  2013).	  However,	  since	  webtext	  still	  contains	  text	  and	  since	  a	  webtext	  can	  also	  be	  confused	  and	  reduced	  to	  hypertext	  (Bowie	  2001)	  a	  choice	  was	  made	  to	  reserve	  the	  term	  webtext	   for	  designating	  a	  specific	  multimodal	  format	  linked	  to	   the	   journal	   Kairos	   (the	   promoter	   of	   the	   notion)	   (see	   4.3.2).	   In	   sum,	   a	  multimedia	   artefact	   is	   an	   all-­‐embracing	   category	   including	   all	   kinds	   of	   digital	  objects	   –	   webtexts,	   and	   hypertexts	   as	   previously	   noted,	   as	   well	   as	   other	  multimodal	  documents	  (Bateman,	  2008)	  -­‐	  based	  on	  formats	  that	  support	  the	  use	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of	  semiotic	  resources	  "that	  exceeds	  the	  alphabetic"	  (Selfe	  and	  Takayoshi	  2007:1).	  The	  difference	  between	  a	  multimedia	  artefact	  and	  a	  scientific	  multimedia	  artefact	  relies	  on	   the	   fact	   that	   the	   latter	  would	  be	  designed	   for	  a	  scientific	  purpose	  and	  would	  be	  published	  especially	  in	  a	  scientific	  journal.	  In	  consequence,	  a	  scientific	  multimedia	  artefact	  is	  also	  a	  scientific	  article	  that	  has	  to	  be	  evaluated	  in	  relation	  to	  the	  scientific	  article	  genre	  that	  has	  been	  codified	  and	  consolidated	  across	  the	  past	  centuries	  (Gross	  et	  al.	  2002).	  The	  question	  of	  the	  genre	  and	  of	  the	  scientific	  article	  genre	  is	  discussed	  in	  the	  next	  chapter	  (see	  3.1.1).	  In	  the	  next	  subsection,	   the	  notion	  of	  design	  is	   further	  developed	  in	  relation	  to	  insights	   from	   media	   studies,	   visual	   communication	   studies,	   communication	  design	   and	   other	   fields	   of	   study	   dealing	   with	   practical	   issues	   related	   to	  augmented	  reality.	  
2.1.2.	  Related	  Notions	  in	  Various	  Research	  Areas	  
Practices	   of	   designing	   a	   multimedia	   artefact	   diverge	   substantially	   from	  practices	   of	   composing	   texts	   due	   to	   a	   different	   set	   of	   digital	   possibilities	   and	  constraints,	  as	  highlighted	  particularly	  by	   the	   field	  of	  media	  studies.	  Beside	   the	  notion	   of	   design,	   multimodal	   composing	   in	   this	   case	   is	   often	   associated	   with	  notions,	   such	   as	   sampling	   (Manovich	   2002),	   remixing	   (Manovich	   2002;	   O'Neil	  2006),	   mashing	   up	   (O'Neil	   2008;	   Booth	   2012).	   These	   notions	   refer	   to	  composition	   processes	   that	   are	  more	   familiar	   to	   artists	   and	   designers	   that	   are	  considering	   stretches	   of	   sound,	   video	   and	  words	   as	   their	   raw	  material	   than	   to	  scientists	   interested	   in	   empirical	   data,	   information	   that	   can	   be	   referenced	   and	  knowledge	   that	   is	   reliable	   and	   reproducible.	   However,	   the	   "remix	   culture"	  (Diakopoulos	  2005:n.pag.)	  is	  getting	  stronger	  and	  the	  cultural	  atmosphere	  that	  it	  spreads	   contributes	   to	   address	   the	   question	   of	   authorship	   in	   the	   digital	   age.	  Adami	   lists	   some	   of	   the	   "semiotic	   practices"	   that	   transform	   the	   traditional	  conception	   of	   an	   author	   as	   a	   creator	   by	   comparing	   them	   to	   the	   "old"	   ones:	  selection	   and	   re-­‐use	   (which	   cannot	   be	   equal	   to	   mere	   copy-­‐and-­‐paste)	   versus	  brand	   new	   creation,	   editing	   (adjusting)	   versus	   cohesion,	   recontextualisation	  versus	   on	   purpose,	   dialogue	   versus	   monologue,	   modularity	   versus	   linearity,	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hyper-­‐intertextuality	  versus	  completeness,	  inferences	  versus	  explicitness	  (Adami	  2011b:slide	  18).	  Consequently,	   composing	   as	   remixing	   –	   "any	   reworking	   of	   already	   existing	  cultural	   works,	   whether	   visual	   projects,	   software,	   or	   literary	   texts"	   (Manovich	  2007a:6)	   -­‐	   results	   not	   only	   in	   a	   change	   of	   the	   content	   and	   of	   the	   form	   of	   the	  artefact	  produced	  online	  but	   also	   in	   a	   transformation	  of	   the	  narratives	  used	   to	  support	   an	   argument,	   whether	   in	   literature	   or	   in	   sciences	   (for	   the	   notion	   of	  scientific	   narrative,	   see	   Sheehan	   and	   Rode	   1999).	   From	   this	   perspective,	   it	  becomes	   clear	   that	   multimodal	   composing	   is	   more	   than	   digitizing	   a	   text,	   i.e.	  converting	  known	  writing	  practices	  related	  to	  paper	  into	  online	  practices	  on	  the	  one	   side	   and	   more	   than	   producing	   an	   enhanced	   version	   of	   written	   text	   by	  integration	  of	  multimedia	  content	  on	  the	  other	  side:	  
Comment	   cette	   écriture	   numérique	   modifie-­‐t-­‐elle	   des	   procédures	   de	   narration	  dans	   la	   fiction,	   ou	   bien	   de	   preuve	   dans	   les	   textes	   de	   savoir?	  On	   est	   devant	   une	  écriture	  numérique	  qui	  déborde	  la	  numérisation	  des	  textes	  déjà	  là	  et	  qui	  se	  lirait	  avec	   des	   nouvelles	   formes	   de	   communication	   écrite,	   par	   exemple,	   le	   courrier	  électronique,	  les	  SMS,	  les	  blogs	  (Chartier	  2013:n.pag.).	  
Research	   areas	   dealing	   with	   information	   visualisation	   and	   scientific	  visualisation	  are	  briefly	   introduced	  here.	  These	   are	   research	  areas	   and	  applied	  fields	   that	   share	   the	   concern	   with	   composition	   studies	   to	   create	   and	   process	  visual	  artefacts	  for	  different	  purposes.	  The	  emphasis	  is	  placed	  a)	  on	  producing	  a	  (visual)	   object,	   b)	   on	   communicating	   and	   delivering	   a	   message	   to	   a	   target	  audience,	  and	   finally	  c)	  on	  providing	  visual	  analytical	   tools.	  For	   instance,	  visual	  communication…	  
…	  means	  all	  the	  ways	  that	  writers	  and	  readers	  interact	  through	  the	  look	  of	  pages	  and	   screens.	   Visual	   design	   means	   the	   structured	   process	   of	   planning	   for	   this	  interaction.	   There	   are	   other	   similar,	   overlapping	   terms.	   The	   widely	   used	   term	  document	   design	   covers	   much	   the	   of	   same	   ground	   as	   visual	   communication,	  except	   that	   document	   design	   may	   also	   refer	   to	   matters	   of	   language,	   such	   as	  employing	   certain	   types	   of	   paragraph	   and	   sentence	   structure	   that	   have	   been	  shown	  to	  be	  easily	  understood	  by	  readers	  (Hilligooss	  and	  Howard	  2002:1-­‐2).	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The	  tension	  between	  functionality	  and	  aesthetics	  with	  regards	  to	  a	  message	  or	  information	   contained	   in	   a	   document	   or	   an	   artefact	   is	   under	   close	   scrutiny	   in	  such	  fields	  as	  information	  graphics	  (or	  infographics)	  or	  graphic	  design:	  
Published	   documents	   have	   long	   incorporated	   the	   specialized	   knowledge	   of	  graphic	  design.	  Graphic	  design	  encompasses	  the	  entire	  process	  of	  delivery,	  or	  to	  use	  a	  publishing	  term,	  production:	  arranging	  text	  and	  visuals	  on	  pages	  or	  screens,	  plus	   choosing	   type,	   color,	   and	   details	   of	   paper,	   ink,	   and	   binding	   (for	   print	  documents)	  or	  platform	  and	  interface	  (for	  screen	  documents).	  Even	  publications	  that	   seem	   to	   be	   entirely	   textual	   have	   been	   visually	   designed	   (Hilligoos	   and	  Howard	  2002:164).	  
In	   relation	   to	   science	   and	   scientific	   publishing	   specifically,	   the	   field	   of	  information	   graphics	   is	   often	   associated	   with	   popularization	   –	   communicating	  research	  findings	  to	  a	  broader	  public	  -­‐	  and	  to	  Edward	  Tufte	  and	  his	  work	  on	  the	  beautiful	  evidence	  (Tufte	  2006).	  According	  to	  Tufte,	  "graphics	  reveal	  data"	  (Tufte	  2001:13).	  According	  to	  Hilligoos	  and	  Howard,	  information	  graphics…	  	  
…	  is	  concerned	  with	  the	  clear,	  accurate	  production	  and	  interpretation	  of	  scientific,	  technical,	   and	   numerical	   research	   data.	   Until	   the	   introduction	   of	   personal	  computers,	   information	   graphics	   were	   typically	   the	   domain	   of	   specialized	  technical	   illustrators.	   Illustrators	   made	   a	   variety	   of	   charts,	   figures,	   and	   other	  illustrations	   for	   scientific	   and	   engineering	   journals,	   but	   also	   popular	  magazines	  and	  newspapers.	  When	   computers	   (and	   calculators)	  put	   graphing	   tools	   into	   the	  hands	   of	   researchers	   themselves,	   interest	   in	   the	   design	   of	   information	   graphics	  moved	   out	   of	   the	   illustrator’s	   craft	   and	   into	   wider	   discussion	   (Hilligoos	   and	  Howard	  2002:167).	  
Visualisation,	   in	   contrast	   to	   the	   field	   of	   composition	   studies	   that	   deals	   with	  documents	   and	   genres,	   is	   intimately	   related	   to	   quantitative	   data.	   To	   briefly	  summarise,	  data	  can	  be	  defined	  as	  a	  raw	  material	  that	  is	  "recorded,	  …	  captured	  and	   stored"	   (Liew	   2007:n.pag.)	   and	   that	   needs	   to	   be	   processed	   in	   order	   to	  communicate	   information	   in	   an	   appropriate,	   expressive	   and	   effective	   manner	  (Aigner	  et	  al.	  2011).	  Visualisation	  in	  this	  context	  is	  an	  operation	  based	  on	  a	  set	  of	  techniques	   consisting	   of	   converting	   and	   transforming	   data	   into	   information,	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which	  can	  in	  turn	  be	  analysed,	  interpreted	  and	  reused	  as	  knowledge	  in	  different	  situations	   of	   life.	   In	   our	   view,	   this	   process	   of	   transforming	   data	   into	   visual	  information	   can	   also	   be	   understood	   as	   a	   process	   of	   designing	   a	   multimedia	  artefact.	  As	   an	   interdiscipline,	   communication	   design	   is	   of	   particular	   interest	   for	   an	  approach	  to	  composition	  that	  no	  longer	  relies	  on	  textualisation	  and	  visualisation	  alone,	   but	   that	   taps	   into	   the	   full	   potential	   of	   other	   semiotic	   resources,	   as	  emphasised	  for	  instance	  in	  a	  Wikipedia	  entry:	  
The	   term	   communication	   design	   is	   often	   used	   interchangeably	   with	   visual	  communication,	   but	   has	   an	   alternative	   broader	  meaning	   that	   includes	   auditory,	  vocal,	   touch	   and	   smell.	   Examples	   of	   communication	   design	   include	   information	  architecture,	  editing,	  typography,	  illustration,	  web	  design,	  animation,	  advertising,	  ambient	   media,	   visual	   identity	   design,	   performing	   arts,	   copywriting	   and	  professional	  writing	  skills	  applied	  in	  the	  creative	  industries	  (WP	  Design	  n.d.).	  
In	  this	  context,	  auralization	  (Vorländer	  2011)	  as	  well	  as	  tactilization	  (Landner	  2004),	  can	  be	  understood	  as	  analogues	  of	  visualisation:	  
Visualization	   …	   refers	   to	   generating	   graphical	   images	   that	   capture	   essential	  characteristics	   of	   the	   data	   and	   highlight	   interesting	   relationships.	   Another	  approach,	   which	   has	   received	   far	   less	   attention,	   is	   to	   use	   sound	   as	   a	  means	   of	  presenting	   complex	   information.	   This	   approach,	   called	   auralization,	   is	   the	  auditory	  analog	  of	  visualization	  (Volpe	  2002:n.pag.).	  
Finally,	  the	  broad	  field	  of	  augmented	  reality	  (AR)	  and	  its	  numerous	  applications	  in	   biology,	   chemistry,	   astronomy	   as	   well	   as	   the	   medical,	   commercial	   and	   the	  military	   fields	   (Azuma	   1997;	   Lee	   2012)	   can	   be	   interpreted	   as	   a	   concrete	  extension	   of	   the	   logic	   described	   above	   in	   introducing	   auralization	   and	  tactilization.	   The	   Steven	   Ley	   Research	   group	   defines	   augmented	   reality	   in	  connection	  with	  other	  fields	  of	  research:	  
Augmented	  Reality	  (AR)	  is	  a	  new	  technology	  as	  well	  as	  a	  field	  of	  research	  sitting	  at	   the	   interface	  of	  Virtual	  Reality	   (VR),	  Artificial	   Intelligence	   (AI)	   and	  Computer	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Graphics	  (CG).	  In	  AR	  applications,	  artificial	  data	  are	  overlaid	  on	  to	  the	  real	  world	  environment,	   therefore	   endowing	   it	   with	   additional	   information	   in	   a	   new	  interactive	  manner	  (SLRG	  n.d.).	  
In	  our	  view	  virtual	  reality	  as	  well	  as	  augmented	  reality	  are	  multimodality	  being	  pushed	   to	   its	   limit.	   They	   both	   rely	   on	   an	   approach	   to	   reality	   that	   exceeds	  composing	  as	  designing	  (composition	  studies)	  on	  the	  one	  hand	  and	  composing	  as	  visually	   communicating	   information	   (infographics)	   on	   the	   other	   hand.	   In	  consequence,	   it	   can	  be	  argued	   that	  multimedia	  artefacts	  are	  "3D	  virtual	  objects	  [that]	  are	   integrated	  into	  3D	  real	  environment	   in	  real	  time"	  (Azuma	  1997:355).	  In	  this	  context,	  people	  "are	  expected	  to	  experience	  a	  computer-­‐generated	  virtual	  environment"	  (Lee	  2012:13)	  in	  the	  case	  of	  virtual	  reality	  or	  a	  "real	  environment	  [that	  is]	  extended	  with	  information	  and	  imagery	  from	  the	  system"	  in	  the	  case	  of	  augmented	   reality	   (Lee	   2012:13)	   In	   the	   case	   of	   augmented	   reality	   applied	   to	  books,	  for	  instance,	  the	  designed	  multimedia	  artefact	  …	  
…	  is	  called	  the	  Magic-­‐Book”	  …	  makes	  people’s	  fantasies	  about	  becoming	  a	  part	  of	  the	  story	  a	   reality	  by	  using	  both	  a	  normal	  book	  and	  a	  handheld	  see-­‐through	  AR	  device.	   People	   can	   turn	   the	   pages	   of	   a	   book,	   look	   at	   pictures,	   and	   read	   the	   text	  without	  any	  interactive	  assistance	  (Lee	  2012:16).	  
As	  a	  further	  expansion	  of	  the	  notion	  of	  publishing,	  augmented	  books	  therefore	  
can	   be	   developed	   into	   an	   AR	   edition	   after	   publication	   by	   installing	   special	  software,	   called	   AR	   tool	   kits,	   on	   users’	   computers	   and	   pointing	   an	   embedded	  camera	  of	  their	  PCs	  at	  the	  book	  to	  view	  computer-­‐generated	  3D	  models	  appeared	  out	  of	  the	  book	  (Lee	  2012:17).	  
With	  regards	  to	  sciences,	  Lee,	  in	  his	  literature	  review	  of	  augmented	  reality	  and	  "how	   it	   applies	   to	   education	   and	   training,	   and	   the	   potential	   on	   the	   future	   of	  education"	   (Lee	   2012:13),	   describes	   different	   domains,	   such	   as	   "augmented	  astronomy",	   "augmented	   chemistry"	   and	   "augmented	   biology".	   Other	  "employment	  of	  AR"	   is	  mentioned	   in	  museums	   for	   the	  display	  of	   collections	   to	  visitors.	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Figure	  3:	  Becoming	  Human,	  an	  Example	  of	  an	  Interactive	  Documentary	  Experience	  
(IHO	  2008)	  	   In	  sum,	  augmented	  reality	  helps	  to	  envision	  a	  scientific	  multimedia	  artefact	  that	  is	  a	  virtual	  simulation	  of	  3D	  models,	  objects	  or	  environments	  on	  the	  one	  hand,	  or	  a	  dynamic	  and	  interactive	  enhanced	  3D	  illustration	  or	  web-­‐documentaries	  on	  the	  other.	   In	   that	   respect,	   already	   existing	  web-­‐documentaries	  provide	   "interactive	  documentary	   experiences"	   (JFK	   Presidential	   Library	   and	   Museum	   and	   The	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Martin	  Agency	  2012)	   inviting	   the	  user	   to	  experience	  a	  multimedia	  artefact	  as	  a	  project	  rather	  than	  an	  object	  (see	  Figure	  3).	  To	  conclude,	  affective	  computing	  viewed	   in	  relation	   to	  augmented	  reality,	   can	  be	  considered	  as	  an	  attempt	  to	  understand	  how	  individuals	  –	  who	  are	  no	  longer	  readers	  or	  users	  –	  are	  engaged	  in	  a	  multisensory	  experience	  while	  dealing	  with	  multimedia	  artefacts.	  Emotions	  are	  thus	  a	  last	  aspect	  to	  be	  considered	  in	  dealing	  with	  designing	  a	  multimedia	  artefact:	  
The	   Affective	   interaction	   has	   contributed	   to	   an	   understanding	   of	   the	   socio-­‐cultural	  aspects	  of	  emotions	  …	  The	  Technology	  as	  Experience-­‐field	  has	  shifted	  our	  focus	   from	   emotion	   as	   an	   isolated	   phenomenon	   towards	   seeing	   emotion	  processes	  as	  one	  of	  the	  (important)	  aspects	  to	  consider	  when	  designing	  tools	  for	  people	   …	   Emotions	   [are]	   constructed	   in	   interaction	   –	   between	   people	   and	  between	  people	  and	  machines	  (Höök	  2012:n.pag.).	  
All	  of	  those	  elements	  (augmented	  reality,	  sensory	  integration,	  emotions)	  linked	  to	   multimodality	   contribute	   to	   "understanding	   aesthetic	   practices	   and	  experiences"	   (Höök	   2012:n.pag.)	   underlying	   the	   reception	   of	   a	   (scientific)	  multimedia	   artefact	   and	   eventually	   how	   people	   assign	   meaning	   to	   their	  experiences.	   The	   next	   section	   focuses	   on	   meaning-­‐making	   processes	   and	   the	  reception	   of	   a	   multimedia	   artefact	   from	   the	   viewpoint	   of	   social	   semiotics.	   In	  other	  words,	   after	   a	   first	   section	  dedicated	   to	  understanding	  how	  a	   (scientific)	  multimedia	  artefact	   is	   composed,	   the	   following	  section	   is	  an	  attempt	   to	  explain	  how	  a	  (scientific)	  multimedia	  artefact	  is	  consumed	  and	  interpreted.	  
2.2.	  Assembling	  Semiotic	  Resources	  Together	  After	  the	  field	  of	  composition	  studies,	  the	  field	  of	  social	  semiotics	  is	  the	  second	  of	   the	   four	  main	   sources	   of	   information	   to	   be	   connected	   in	   order	   to	   solve	   the	  equation	   placed	   at	   the	   core	   of	   this	   work	   (digital	   multimodality	   +	   scientific	  publishing).	  The	  field	  of	  social	  semiotics	  contribute,	  as	  it	  is	  the	  case	  for	  the	  field	  of	   composition	   studies,	   to	   inform	   the	   'digital	   multimodality'	   term	   of	   this	  equation.	  The	  following	  section	  examines	  how	  this	  is	  done.	  In	  a	  first	  subsection,	  four	   notions	   are	   discussed	   (semiotic	   resource,	   medium,	   mode	   and	   mood)	   in	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order	   to	  define	   a	  multimedia	   artefact	   as	   a	   toolforthought	   (Schaffer	   and	  Clinton	  2006:283)	  (2.2.1).	  In	  a	  second	  subsection,	  the	  multimedia	  artefact,	  understood	  as	  a	  toolforthought,	  is	  further	  analysed	  in	  terms	  of	  three	  instances	  of	  multimodality	  named,	   respectively,	   intra-­‐,	   inter-­‐	   and	   trans-­‐modality	   (2.2.2).	   These	   three	  instances,	   in	   final	   analysis,	   describe	   three	   different	   methods	   for	   assembling	  semiotic	   resources	   together	   in	   a	   multimedia	   artefact	   -­‐	   that	   is	   to	   say	   three	  multimodal	  integration	  strategies.	  
2.2.1.	  The	  Notion	  of	  Semiotic	  Resource	  
The	   focus	   placed	   in	   the	   field	   of	   social	   semiotics	   on	   the	   variety	   of	   semiotic	  resources	   used	   by	   humans	   to	   communicate	   meaning	   and	   particularly	   to	  represent	  and	  generate	  (scientific)	  knowledge	   is	  essential	  within	   the	  context	  of	  our	   research	   endeavour.	   In	   brief,	   social	   semiotics	   provides	   theoretical	  frameworks	  that	  help	  us	  to	  understand,	  first,	  what	  meaning-­‐making	  means	  when	  speech	   and	   writing	   are	   no	   longer	   considered	   as	   the	   main	   modes	   used	   for	  communicating	  a	  message.	  Second,	  social	  semiotics	  helps	  us	  to	  explain	  why	  the	  full	  range	  of	  semiotic	  resources	  used	  in	  a	  suitably	  designed	  multimedia	  artefact,	  does	  not	  necessarily	  need	  to	  be	  systematically	  translated	  into	  words	  in	  the	  text	  body	  of	  a	  research	  article.	  Finally,	  it	  allows	  us	  to	  revise,	  by	  ricochet,	  what	  reading	  and	  writing	  mean,	  "from	  the	  perspective	  of	  the	  designer-­‐as-­‐producer,	  or	  from	  the	  designer-­‐as-­‐user	   point	   of	   view	   (Kress	   and	   Selander	   2012:166).	   At	   this	   point,	  social	  semiotics	  and	  composition	  studies	  meet	  each	  other	  around	  the	  notions	  of	  design	   understood	   as	   "the	   choice	   and	   combination	   of	   semiotic	   resources"	  (Mavers	  2007:156).	  Semiotic	  resources	  are	  closely	  associated	  with	  modes	  on	  the	  one	  hand	  and	  with	  media	  on	  the	  other	  hand.	  Semiotic	  resources	  are…	  
…	   actions	   and	   artefacts	   we	   use	   in	   order	   to	   communicate,	   whether	   they	   are	  produced	  physiologically	  –	  with	  our	  vocal	  apparatus;	  with	  the	  muscles	  we	  use	  to	  create	   facial	  expressions	  and	  gestures,	  etc.	  –	  or	  by	  means	  of	   technologies	  –	  with	  pen,	  ink	  and	  paper;	  with	  computer	  hardware	  and	  software;	  with	  fabrics,	  scissors	  and	  sewing	  machines,	  etc.	  (van	  Leeuwen	  2005:3).	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Semiotic	   resources	   are	   associated	   with	   a	   certain	   materiality.	   This	   is,	   for	  instance,	  the	  "medial	  aspect	  of	  language"	  or	  the	  "phonic	  vs.	  graphic	  realisation	  of	  discourses"	   (Koch	   and	  Oesterreicher	   2001:585).	   In	   comparison,	  modes	   are	   not	  visible,	  palpable	  or	  audible.	  They	  refer,	  for	  instance,	  to	  the	  "conceptional	  aspect	  of	   language",	   the	   "spoken=informal	   vs.	   written=formal	   character"	   (Koch	   and	  Oesterreicher	   2001:585).	  Modes	   "cannot	   be	   directly	   observed	  …	   they	   are	   rule-­‐governed,	  codified	  sets	  of	  meaning-­‐resources"	  (Dicks	  et	  al.	  2006:82).	  In	  short,	  a	  mode	   is	   how	   a	   semiotic	   resource	   is	   conceptionally	   enacted	   or	   expressed	   in	   a	  discourse,	  a	  place,	  an	  event	  or	  an	  object	  whereas	  a	  semiotic	  resource	  is	  a	  mode	  that	  is	  medially	  embodied,	  captured	  or	  encapsulated	  in	  an	  discourse,	  an	  object,	  a	  place	  or	  an	  event.	  A	  facial	  expression	  for	  instance	  is	  a	  mode	  (this	  is	  an	  expression	  that	  needs	   to	  be	   interpreted);	   the	   face	   in	   itself	   is	   the	  semiotic	   resource	  used	   to	  convey	  this	  peculiar	  facial	  expression.	  The	  connection	  between	  modes	  and	  media	  can	   be	   deduced	   from	   the	   above	   explanation:	   "Media	   are	   the	   specific	   material	  forms	   in	   which	  modes	   are	   realized,	   including	   tools	   and	  materials	   (Dicks	   et	   al.	  2006:82)	  or	  "Materially,	  medium	  is	  the	  substance	  in	  and	  through	  which	  meaning	  is	  instantiated-­‐realized	  and	  through	  which	  meaning	  becomes	  available	  to	  others	  (Bezemer	  and	  Kress	  2008:172).	  In	  order	  to	  distinguish	  between	  semiotic	  resources	  and	  media,	  in	  the	  remainder	  of	   this	   work,	   a	   semiotic	   resource	   is	   defined	   as	   a	   material	   resource,	   such	   as	  written	   words,	   still	   and	   moving	   images,	   sounds	   etc.,	   used	   in	   the	   process	   of	  designing	   a	   scientific	   multimedia	   artefact	   whereas	   a	   medium	   is	   defined	   as	   a	  publishing	   environment	   used	   to	   produce	   and	   disseminate	   a	   (scientific)	  multimedia	   artefact,	   such	   as	   a	   website,	   a	   database	   or	   a	   blog.	   In	   line	   with	  Manovich,	   a	   publishing	   environment	   is	   more	   precisely	   a	   "metamedium"	  (Manovich	  2007:7)	  –	  that	  is	  to	  say	  a	  medium	  made	  of	  a	  collection	  of	  various	  types	  of	  semiotic	  artefacts	  interacting	  with	  each	  other;	  semiotic	  artefacts	  that	  can	  serve	  in	   turn	   as	   media	   through	   which	   other	   semiotic	   artefacts	   can	   be	   combined	   to	  communicate	  meaning:	  
We	  may	  think	  of	  this	  new	  metamedium	  as	  a	  vast	  library	  of	  all	  previously	  known	  media	  techniques.	  But	  that	  is	  not	  all.	  Once	  all	  types	  of	  media	  met	  within	  the	  same	  digital	   environment—and	   this	   was	   accomplished	   in	   the	   second	   part	   of	   the	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1990s—they	  started	  interacting	  in	  ways	  that	  could	  never	  have	  been	  predicted	  or	  even	  imagined	  previously	  (Manovich	  2007:7).	  
From	   this	   perspective,	   as	   a	   metamedium,	   a	   scientific	   journal	   is	   a	   publishing	  environment	   that	   can	   be	   employed	   as	   a	   channel	   for	   disseminating	   scientific	  information	   based	   on	   multimodal	   formats,	   and/or	   as	   a	   platform	   for	   archiving	  scientific	   multimedia	   artefacts,	   and/or	   as	   a	   tool	   for	   designing	   a	   multimedia	  artefact	  in	  accordance	  with	  scientific	  standards,	  and/or	  as	  a	  multimedia	  artefact	  itself.	  Along	  with	   the	  notions	  of	  mode,	  medium	  and	  semiotic	  resource,	   the	  notion	  of	  mood	  as	  defined	  in	  the	  field	  of	  social	  semiotics,	  is	  another	  notion	  that	  helps	  us	  to	  understand	  what	  makes	  a	  multimedia	  artefact,	  precisely,	  a	  scientific	  multimedia	  artefact.	   In	  comparison	  to	  a	  mode	  or	  a	  medium,	  a	  mood	  is	  associated	  here	  with	  the	   scientific	   atmosphere	   or	   touch	   created	   in	   the	   process	   of	   designing	   a	  multimedia	  artefact.	  A	  mood	  is	  a	  planned	  or	  anticipated	  relationship	  between	  a	  text	   or	   a	  multimedia	   artefact	   and	   its	   audience	   or	   readership.	   On	   the	   'designer'	  side,	   "creating	   a	   mood"	   means	   "communicating	   to	   readers	   a	   set	   of	   signals	  indicative	   of	   the	   scientific	   status	   of	   a	   production.	   On	   the	   'user'	   side,	   the	  expression	   of	   a	  mood	   is	   a	   kind	   of	   immediate	   or	   intuitive	   understanding	   that	   a	  paper,	  for	  instance,	  is	  a	  scientific	  paper.	  As	  another	  relatively	  independent	  factor	  that	  contributes	  also	  to	  the	  process	  of	  meaning	   making,	   it	   is	   possible	   to	   induce	   a	   mood	   by	   generating	   a	   specific	  narrative,	   for	   instance	  via	   a	   computer,	   and	  by	  mimicking	  a	  visual	   and	  a	   spatial	  organisation	  as	  well	  as	  a	  rhetorical	  and	  a	  linguistic	  structure,	  closely	  linked	  to	  a	  "genre	   identity"	   (Bateman	   and	   Delin	   2001:n.pag.).	   SCIgen	   (see	   Figure	   4)	   is	   an	  example	   of	   "an	   automatic	   CS	   paper	   generator	   …	   a	   program	   that	   generates	  random	   Computer	   Science	   research	   papers,	   including	   graphs,	   figures,	   and	  citations"	  (SCIGEN	  n.d.).	   In	  the	  worst	  case,	   this	  possibility	  to	  "simulate"	  a	  mood	  can	  result	  in	  various	  forms	  of	  misconduct,	  such	  as	  disseminating	  fake	  science	  or	  launching	   fake	   journals	   on	   the	   Internet	   (see	   three	   blog	   posts	   relating	   to	   this	  topic:	  Beall	  2012,	  2014;	  Knox	  2013).	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Figure	  4:	  Inducing	  a	  Mood.	  A	  Partial	  View	  of	  a	  Fake	  Scientific	  Paper	  Generated	  With	  
SCIgen	  (SCIGEN	  n.d.)	  	   Finally,	   the	   notion	   of	   mood	   is	   also	   of	   importance	   as	   regards	   scientific	  communication	  because	   the	   formal	  scientific	  seriousness	  and	  rigor	  achieved	  by	  the	   means	   of	   the	   so-­‐called	   neutrality	   of	   a	   page	   of	   written	   words	   is	   put	   into	  questions	   by	   a	   new	   aesthetic	   linked	   to	   the	   interplay	   of	   the	  multiple	  modes	   of	  representation.	   This	   aspect	   is	   indirectly	   tackled	   when	   Tufte	   analyses	   the	  "cognitive	   style	   of	   PowerPoint"	   (2006b:3)	   in	   relation	   to	   oral	   presentations.	   He	  bluntly	   concludes:	   "PowerPoint	   is	   evil.	   Power	   corrupts.	   PowerPoint	   corrupts	  absolutely"	  (Tufte	  2003:n.pag.).	  If	  it	  is	  possible	  to	  denounce	  the	  consequences	  of	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something	   that	   is	   coming	   close	   to	   a	   "hegemonic	   visualism"	   (Tietje	   and	   Cresap	  2005:n.pag.),	   or	   that	   would	   be	   called	   correspondingly	   a	   "hegemonic	  multimodalism",	  multimodal	  scientific	  publishing	  is,	  on	  the	  contrary,	  an	  attempt	  to	  question	   (social	   semiotics)	   the	  usual	   orchestrations	  of	   semiotic	   resources	   in	  traditional	  scientific	  articles	  and	  to	  explore	  (composition	  studies)	  other	  possible	  orchestrations	   in	   scientific	  multimedia	   artefacts.	   The	   conclusion	   is	   no	   different	  with	  respect	  to	  scientific	  presentations	  (see	  Bucher	  and	  Niemann	  2012:285).	  On	  the	  basis	  of	  the	  four	  notions	  introduced	  in	  this	  section,	  it	  can	  be	  argued	  that	  a	  multimedia	  artefact	   stands	  at	   the	   intersection	  between	  modes	  and	  moods	  on	  the	  one	  side	  and	  semiotic	  resources	  and	  media	  on	  the	  other	  side.	  A	  multimedia	  artefact	   is	   an	   object	   because	   it	   is	   made	   up	   of	   semiotic	   resources	   that	   are	  assembled	  together	  and	  a	  medium	  used	  to	  carry	  information.	  At	  the	  same	  time,	  a	  multimedia	   artefact	   is	   a	   project:	   it	   is	   intended	   to	   communicate	  meanings	   to	   a	  specific	   audience	   through	   different	   modes.	   In	   sum	   a	   multimedia	   artefact	   is	   a	  toolforthought:	  
There	  are	  no	  tools	  without	  thinking,	  and	  there	  is	  no	  thinking	  without	  tools.	  There	  are	   only	   toolforthoughts,	  which	   represent	   the	   reciprocal	   relation	   between	   tools	  and	   thoughts	   -­‐	   between	   persons	   and	   objects,	   whether	   natural	   or	   constructed	   -­‐	  that	   exists	   in	   both	   …	   we	   connect	   the	   nouns	   tool	   and	   thought	   to	   suggest	   that	  toolforthoughts	   are	   the	   outcome	   of	   a	   process	   of	   tools	   existing	   in	   a	   reciprocal	  relation	  with	  thoughts	  …	  A	  toolforthought	  can	  be	  analyzed	  as	  a	  tool	  or	  a	  thought,	  but	   a	   toolforthought	   is	   always	  more	   than	   the	   sum	   of	   “what	   a	   tool	   is”	   added	   to	  “what	  a	  thought	   is.”	   It	   is	  the	  reflexive	  co-­‐construction	  of	  both	  concepts	  (Schaffer	  and	  Clinton	  2006:291).	  
In	   the	   following	   section,	   three	   instances	  of	  multimodalities	   are	  discussed:	   the	  'intra-­‐modal',	   'inter-­‐modal'	   and	   'trans-­‐modal'	   instances.	   These	   three	   instances	  are	   three	   possible	   interpretations	   of	   what	   it	   means	   to	   assemble	   semiotic	  resources	   together,	   beyond	   illustrative	   purposes,	   in	   a	   multimedia	   artefact	  understood,	  for	  this	  reason,	  as	  a	  toolforthought	  (Schaffer	  and	  Clinton	  2006:291).	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2.2.2.	  The	  Intra-­‐,	  Inter-­‐	  and	  Trans-­‐modal	  Instances	  of	  Multimodality	  
In	   line	  with	  the	  discussion	  on	  how	  the	  fields	  of	  composition	  studies	  and	  other	  associated	   fields	  (2.1)	  and	  social	  semiotics	  (2.2.1)	  contribute	   to	  understand	  the	  process	   of	   designing	   a	   multimedia	   artefact,	   the	   nature	   of	   the	   combination	  between	  semiotic	  resources	   included	   in	  a	  multimedia	  artefact	   is	   investigated	   in	  this	   subsection.	   The	   different	   meanings	   of	   the	   prefix	   –multi,	   in	   the	   term	  
multimodality,	   allow	   ultimately	   for	   defining	   three	   different	   instances	   of	  multimodality	  (the	  intra-­‐,	  inter-­‐,	  and	  trans-­‐modal	  instances).	  These	  instances	  can	  be	  used	  whether	  to	  interpret	  a	  multimedia	  artefact	  already	  disseminated	  online	  or	  to	  design	  a	  multimedia	  artefact.	  A	   multimodal	   social	   semiotic	   approach	   to	   communication	   (Kress	   2009)	   calls	  into	   question	   the	   centrality	   of	   language	   –	   first	   its	   roles	   and	   functions	   –	   and	  ultimately	  its	  status	  within	  different	  social	  domains	  or	  institutions.	  This	  revision	  and	  rereading	  are	  accomplished	  by	  substituting	  a	  hierarchy	  of	  values	  associated	  with	  modes	   for	   a	   heterarchy	   based	   on	   affordances	   and	  metafunctions	   (for	   the	  distinction	  between	  hierarchy	  and	  heterarchy,	  see	  von	  Goldammer	  et	  al.	  2003).	  	  An	  affordance	  or	  a	  modal	  affordance	  can	  be	  considered	  as	  the	  signature	  style	  of	  a	  mode	  communication.	  It	  is	  "what	  it	  is	  possible	  to	  express	  and	  represent	  easily	  with	   a	   mode"	   (Jewitt	   2009:24)	   and	   the	   semiotic	   resources	   associated	   to	   this	  mode.	  For	  instance,	  "photographs	  allow	  us	  to	  see	  modes	  that	  are	  visual:	  colour,	  shape,	   size,	   position,	   light.	  What	   they	   do	   not	   show	   us	   are	  modes	   that	   operate	  through	   the	   other	   senses	   –	   of	   touch,	   smell,	   hearing	   and	   taste	   –	   such	   as	   bodily	  movement,	   texture,	   three-­‐dimensional	   shape,	   sounds	   (Dicks	   et	   al.	   2006:88).	   As	  for	  speech	  for	  instance,	  "the	  logic	  of	  sequence	  in	  time	  is	  unavoidable	  for	  speech:	  one	   sound	   is	   uttered	   after	   another,	   one	  word	   after	   another,	   one	   syntactic	   and	  textual	  element	  after	  another	  …	  This	  sequence	  in	  time	  shapes	  what	  can	  be	  done	  with	  (speech)	  sounds"	  (Jewitt	  2009:25).	  A	  modal	  affordance	  can	  be	  further	  analysed	  in	  relation	  to	  three	  metafunctions	  or	   "three	   types	   of	   meaning-­‐making	   that	   are	   inherent	   in	   all	   instances	   of	  communication"	   (Unsworth	   2006:57).	   These	   metafunctions	   allow	   an	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interpretation	   of	   an	   event,	   an	   object,	   a	   place,	   etc.	   through	   its	   representational	  features	  (i.e.	  its	  "material	  reality"),	  its	  interactive	  features	  (i.e.	  its	  "social	  reality")	  and	  its	  compositional	  features	  (i.e.	  to	  its	  "semiotic	  reality")	  (Unsworth	  2006:58).	  In	   consequence,	   various	   "grammars"	   can	  be	  built,	   for	   instance	   for	   architecture,	  sculpture	   and	   other	   displayed	   arts	   (O'Toole	   1995)	   or	   for	   speech,	   music	   and	  sound	  (van	  Leeuwen	  1999).	  However,	   in	   doing	   so,	   social	   semiotics	   and	   other	   areas	   addressing	   semiotic	  issues,	  indirectly,	  encourage	  the	  development	  of	  an	  apparently	  infinite	  variety	  of	  complementary	   notions	   related	   to	   multimodality.	   These	   notions	   are	   aimed	   at	  defining	   the	   relationships	   between	   modes.	   In	   general	   the	   relationships	   are	  identified	   by	   a	   prefix,	   such	   as	   inter,	   trans,	   hyper,	   meta,	   etc.	   Besides	  multisemiotic(s)	  (O'Halloran	  1999;	  Ventola	  and	  Guijjaro	  2009),	  multisemioticity	  (Leppänen	  et	  al.	  2013),	  multisemiosis	  (Jones	  2008)	  and	  multimediality	  (Cicconi	  1993,	  Baldry	  2000,	  Ventola	  2005,	  Brillenburg	  Wurth	  2006	  etc.)	  -­‐	  it	  is	  possible	  to	  list	  the	  variations	  expressed:	  
• In	  terms	  of	  the	  prefix	  "inter":	  intermodality	  (Bonde	  2008,	  Dreyfus	  et	  al.	  2012),	  intermediality	  (Elleström	  2010;	  Mochocka	  2009),	  intersemiosis	  (O'Halloran	  et	  al.	  2009;	  Jones	  2008;	  Unsworth	  2007)	  and	  inter-­‐semiotic	  (Liu	  and	  O'Halloran	  2009;	  Stegh	  Camati	  2010);	  
• In	   terms	   of	   the	   prefix	   "hyper":	   hypermodality	   (Lemke	   2002),	   hypermodal	  (Dicks	  et	  al.	  2006;	  Zhang	  and	  O'Halloran	  2012)	  and	  hypermedia	  (Lewis	  et	  al.	  1995,	   Treloar	   1998,	   Djonov	   2007;	   Toppano	   and	   Roberto	   2009,	   Brusilovsky	  2001);	  
• In	  term	  of	  the	  prefix	  "trans":	  transmodality	  (Dena	  2009),	  "transmedia"	  (Lemke	  2009;	  Scolari	  2009)	  and	  transmedial	  (Renaux	  2010);	  
• But	  also	  in	  term	  of	  "mono"	  –	  monomodality	  (in	  Forceville	  2007,	  Forceville	  and	  Urios-­‐Aparisi	   2009);	   "uni"	   –	   unimodal	   (Lemke	   2009);	   metamodal	   (Burn	  2013);	  "allo"	  and	  "auto"	  –	  allomedial	  and	  automedial	  (Varga	  2009);	  "meta"	  –	  metasemiotic	   (Specker	   2005);	   and	   finally	   "cross"	   –	   cross	  modal	   (Ferris	   and	  Sarter	  2008).	  This	   apparently	   infinite	   variety	   performs	   one	   of	   the	   "central	   assumptions	   of	  multimodal	   approaches	   to	   representation	  and	   communication"	   (Kress	  2005:5)-­‐	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that	   is	   all	   discourse,	   event,	   text	   etc.	   is	   "always	   already	   multimodal"	   (Lemke	  2009:286).	  While	   performing	   this	   central	   assumption,	   it	   becomes	   at	   the	   same	  time,	  almost	   impossible	   to	  state	   in	  relation	   to	   the	   issue	  addressed	   in	   this	  study	  that,	  unfortunately,	   in	  the	  vast	  majority	  of	  cases	  a	  scientific	  article	  published	  by	  online	  journals	  across	  disciplines	  remains	  monomodal	  or	  -­‐	  better	  –	  based	  on	  an	  intra-­‐modal	   integration	  strategy	  (cf.	   infra).	   In	  other	  words,	   the	  written	  mode	   is	  predominantly	  used	  to	  communicate	  meaning	  even	  if	  other	  static	  visuals	  are	  also	  included.	  If	   it	   remains	   necessary	   to	   promote	   and	   emphasise	   the	   diversity	   of	   modes	   of	  communication	   and	   representation,	   exaggerating	   this	   logic	   to	   the	   point	   of	  absurdity	   leads	   to	   question	   the	   relevance	   of	   any	   multimodal	   approach:	   if	  everything	   is	   always	   already	  multimodal,	   then	   what	   is	   the	   added	   value	   of	   the	  concept	   of	   multimodality	   as	   an	   explanatory	   analytical	   tool?	   To	   overcome	   this	  situation,	   the	   present	   study	   distinguishes	   between	   three	   instances	   of	  multimodality:	   intra-­‐modality,	   inter-­‐modality	   and	   trans-­‐modality.	   Those	  instances,	  applied	   in	  relation	   to	  multimodal	  composing,	  allow	  us	   to	  understand	  three	   broad	   methods	   used	   to	   combine	   semiotic	   resources	   in	   a	   multimedia	  artefact	  beyond	  illustrative	  purposes	  –	  that	  is	  to	  say	  the	  intra-­‐modal,	  inter-­‐modal	  and	  trans-­‐modal	  approaches	  helps	  us	  to	  understand	  how	  a	  multimedia	  artefact	  is	  a	   toolforthought.	   Applied	   in	   relation	   to	   scientific	   publishing,	   these	   three	  instances	   of	   multimodality	   are	   critical	   in	   order	   to	   define	   three	   multimodal	  integration	  strategies	  implemented	  in	  journals	  (see	  4.2).	  The	   three	   instances	   introduced	   below	   are	   therefore	   an	   attempt	   to	   put	   some	  order	   into	   the	   implicit	   meanings	   conveyed	   by	   the	   prefix	  multi.	   Our	   reading	   is	  based	   on	   two	   similar	   attempts	   in	   the	   context	   of	   discussing	   transdisciplinarity	  (Nicolescu	  2008)	  and	  interculturality	  (Demorgon	  2004).	  1)	  A	  scientific	  multimedia	  artefact	  understood	  under	  the	  angle	  of	  intra-­‐modality	  –	   the	   first	   instance	   -­‐	  denotes	  a	   specific	   form	  of	  multimodality	   enacted	  within	  a	  dominant	   mode.	   Intra-­‐modality	   is	   here	   close	   to	   the	   concept	   of	   monomodality	  defined	   by	   Forceville	   (2007).	   The	   dominant	  mode	  mostly	   remains	   the	   written	  mode	   -­‐	   especially	   in	   scientific	   journals.	   This	   intra-­‐modality	   is	   so	   deeply	   rooted	  that	  it	  is	  obvious	  and	  does	  not	  need	  further	  explanation.	  As	  for	  an	  example	  of	  this	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"obviousness":	  In	  a	  scientific	  journal,	  a	  "multimedia	  section"	  is	  always	  expressly	  and	   explicitly	   identified	   in	   plain	   words	   in	   online	   scientific	   journals.	   The	  corresponding	  "words	  section"	  on	  the	  contrary	  would	  never	  be	  mentioned.	  Intra-­‐modality	   in	   this	   study	   describes	   then	   a	   type	   of	   multimodality	   enacted	  within	   the	   written	   mode	   of	   communication,	   approached	   as	   the	   predominant	  conveyor	  of	  meaning.	  A	  content	  displayed	  exclusively	  by	  means	  of	  written	  words	  (see	  Figure	  5)	  can	  still	  be	  called	  multimodal	  because	  of	  the	  spatial	  organisation	  and	   the	   page	   formatting	   (paragraphs,	   character	   sizes,	   styles	   and	   fonts	   used	   to	  display	  the	  content).	  	  
	  
Figure	  5:	  The	  Intra-­‐modal	  Instance:	  Within	  the	  Textual	  Mode	  	   2)	  Inter-­‐modality	  -­‐	  the	  second	  instance	  of	  multimodality	  -­‐	  takes	  place	  between	  modes	  of	  communication	  and	  representation	  (see	  Figure	  6).	  According	  to	  Bonde,	  two	  criteria	  can	  be	  used	  to	  describe	  how	  modes	  interact	  in	  a	  multimedia	  artefact.	  The	   first	   one	   concerns	   "the	   degree	   of	   separability	   and	   self-­‐sufficiency	   of	   the	  modes;	   that	   means,	   to	   which	   extent	   are	   the	   interacting	   modes	   recognizable	  individually"	   (Bonde	   2008:1).	   Four	   categories	   are	   distinguished:	   transposition,	  juxtaposition,	   combination,	  and	   fusion.	  The	  second	  one	   "refers	   to	   the	  degree	  of	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denotational	   similarity	   and	   difference	   between	   the	   modes"	   (Bonde	   2008:2).	  Three	   categories	   are	   distinguished	   in	   this	   case:	   the	  modes	   "may	   be	   consistent,	  contrary,	  or	  even	  contradictory"	  (Bonde	  2008:2).	  	  	  
	  
Figure	  6:	  The	  Inter-­‐modal	  Instance:	  a	  Video	  vs.	  a	  Text	  (IMR	  Clip	  2015)	  	   In	   the	   field	   of	  multimodal	   studies	   (O'Halloran	   and	   Smith	   2010),	   situations	   of	  interaction	  between	  the	  visual	  and	  the	  written	  modes	  are	  typically	  analysed.	  For	  instance,	  Folker	  et	  al.	   investigate	  "written	  text	  with	  accompanying	  illustrations"	  (Folker	  et	  al.	  2005:690).	  Childers	  and	  Lowry	  analyse	  the	  process	  of	  "connecting	  visuals	  to	  written	  text	  and	  written	  text	  to	  visuals	  in	  science"	  (Childers	  and	  Lowry	  2005:n.pag.).	   Knox	   focuses	   on	   "visual-­‐verbal	   communication	   on	   online	  newspaper	  home	  pages"	   (Know	  2007:19).	  Wahlster	  et	  al.	   show	  "how	  Language	  Production	   is	   influenced	  by	  Graphics	  Generation"	   (Wahlster	   et	   al.	   1991:n.pag.).	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Finally,	   Lemke	   is	   interested	   in	   "visual	   and	   verbal	   semiotics	   in	   scientific	   text"	  (Lemke	   1998:87).	   Still	   explicitly	   linked	   to	   scientific	   publishing,	   Banks	   (2009)	  considers	   how	   images	   are	   integrated	   in	   Philosophical	   Transactions,	   one	   of	   the	  presumably	   first	   scientific	   journals,	   together	   with	   the	   Journal	   de	   Sçavans,	  launched	  in	  March	  1665.	  Examples	  of	  inter-­‐modality	  found	  in	  conventional	  scientific	  articles	  include	  still	  images	   complementing	   a	   full	   page	   of	  written	  words	   (juxtaposition)	   or	   a	   graph	  that	   remains	   to	  be	  explained	  and	  announced	  by	  means	  of	  written	  words	   in	   the	  body	  of	  the	  text	  (transposition).	  3)	   Trans-­‐modality,	   the	   last	   instance,	   is	   close	   to	   hypermodality	   as	   defined	   by	  Lemke:	  it	  "is	  more	  than	  multimodality	  in	  just	  the	  way	  that	  hypertext	  is	  more	  than	  plain	   text.	   It	   is	  not	   simply	   that	  we	   juxtapose	   image,	   text,	   and	  sound;	  we	  design	  multiple	   interconnections	   among	   them,	   both	   potential	   and	   explicit	   (Lemke	  2008:300).	  Dicks	  et	  al.	  further	  explain	  indirectly	  the	  meaning	  of	  the	  prefix	  trans	  by	  re-­‐using	  the	  term	  "traversal"	  also	  borrowed	  from	  Lemke:	  
When	   we	   combine	   different	   modes	   through	   different	   media,	   and	   link	   these	  together	   in	   various	   ways,	   what	   kinds	   of	   new,	   multisemiotic	   meaning	   are	  produced?	  Hyperlinking	  means	  that	  multimodality	  becomes	  even	  more	  complex.	  In	  hyperlinking,	  we	  are	  no	  longer	  talking	  simply	  about	  the	  juxtaposition	  of	  image,	  text	   and	   sound,	   but	   the	   creation	   of	  multiple	   interconnections	   and	  pathways	   (or	  traversals)	   among	   them,	   both	   potential	   and	   explicit.	   This	   is	   the	   new	   meaning-­‐potential	   afforded	   by	   hypertext	   +	   multimodality,	   and	   it	   is	   what	   Lemke	   (2002:	  300)	   calls	   ‘hypermodality’:	   ‘the	   new	   interactions	   of	   word-­‐,	   image-­‐	   and	   sound-­‐based	  meanings	  ...	  linked	  in	  complex	  networks	  or	  webs’	  (Dicks	  et	  al.	  2006:94).	  
In	  our	  view,	  and	  to	  use	  Dena's	  title,	  trans-­‐modality	  is	  "the	  practice	  of	  expressing	  a	   fictional	   [or	   non-­‐fictional,	   added]	   world	   across	   distinct	   media	   and	  environments"	   (Dena	   2009:n.pag.)	   (see	   Figure	   7).	   In	   the	   context	   of	   trans-­‐modality,	  designing	  a	  multmedia	  artefact	  …	  	  
	   Page	  54	  
	  
Figure	  7:	  The	  Trans-­‐modal	  Instance.	  Trem	  Do	  Samba,	  An	  Infographics	  (TDS	  2012)	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…	  means	   interacting	  with	   a	   range	  of	   inscriptional	   toolforthoughts:	   artifacts	   that	  expand	   traditional	   forms	   of	   writing	   (such	   as	   the	   Web),	   but	   also	   modes	   of	  communication	   that	   were	   not	   previously	   available	   (such	   as	   interactive	  multimedia),	  or	  were	  available	  but	  not	   in	  the	  form	  of	  writing	  technologies	  (such	  as	   immersive	   role-­‐playing	   simulations)	   …	   In	   virtual	   culture,	   writing	   creates	   a	  world	  on	  the	  computer—a	  world	  that	  provides	  both	  a	  “text”	  and	  the	  experiences	  needed	  to	  understand	  it.	  Simulations	  give	  students	  the	  potential	  to	  learn	  through	  a	  new	  form	  of	  direct	  experience…	  (Shaffer	  and	  Clinton	  2006:295).	  
As	  can	  be	  noticed,	  trans-­‐modality	  involves	  ultimately	  that	  a	  multimedia	  artefact	  is	  not	  approached	  as	  a	  disembodied	  mode	  but	  experienced	  as	  an	  embodied	  or	  re-­‐embodied	   mode.	   Norris	   explains	   in	   relation	   to	   print	   the	   alternations	   between	  embodiment	  and	  disembodiment	  as	  follows:	  
Boundaries	  are	  fuzzy,	  but	  generally	  print	  is	  an	  embodied	  mode	  when	  a	  person	  is	  employing	  it	  as	  an	  extension	  of	  their	  own	  body,	  i.e.	  writing,	  drawing,	  or	  painting	  something.	   But	   once	   the	   object	   is	   created,	   it	   has	   taken	   on	   a	   life	   of	   its	   own	   and	  people	   utilize	   the	   created,	   printed	   objects	   as	   a	   disembodied	   mode	   (Norris	  2004:45-­‐46).	  
To	   conclude,	   it	   can	   be	   argued	   that	   the	   'intra-­‐modal',	   'inter-­‐modal'	   and	   'trans-­‐modal'	  instances	  of	  multimodality	  just	  defined,	  based	  on	  an	  analysis	  of	  the	  prefix	  multi-­‐,	   can	   be	   identified	   in	   relation	   to	   a	   specific	   spatial	   organisation	   of	   a	  multimedia	   artefact	   as	   it	   appears	   on	   the	   screen.	   In	   a	   nutshell,	   a	   multimedia	  artefact	   resulting	   from	  an	   intra-­‐	   or	   inter-­‐modal	   approach	   to	   composing	  will	   be	  presented	  in	  a	  linear	  way,	  whereas	  a	  multimedia	  artefact	  resulting	  from	  a	  trans-­‐modal	   approach,	   will	   be	   presented	   in	   a	   modular	   way.	   This	   simple	   indicator	  should	   not	   obscure	   the	   fact,	   nevertheless,	   that	   distinguishing	   between	  modularity	  and	  linearity	  in	  order	  to	  circumscribe	  a	  specific	  reading	  path	  (Kress	  2005)	   associated	   with	   a	   specific	   multimedia	   artefact	   should	   be,	   sometimes,	  problematic.	   The	   typical	  modularity	   of	   a	  multimedia	   artefact	   associated	  with	   a	  trans-­‐modal	  approach,	  for	  instance,	  involves	  also	  certain	  forms	  of	  linearity	  due	  to	  its	   inclusion	   of	  written	  words.	   Conversely,	   a	   linear	   article	   disseminated	   online	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can	  also	  be	  read	  in	  a	  "modular"	  manner	  due	  to	  its	  visual	  structure	  and	  its	  spatial	  organisation.	  After	   analysing	   the	   process	   of	   designing	   a	  multimedia	   artefact	   as	   assembling	  semiotic	   resources	   together,	   in	   the	   following	   section,	   the	   same	   process	   is	  interpreting	  as	  a	  process	  of	  resemiotization.	  
2.3.	  A	  Continual	  Process	  of	  Resemiotization	  After	  defining	  different	  types	  of	  multimodalities,	  the	  wide	  range	  of	  processes	  of	  "selection,	   transformation	   and	   transduction"	   (Kress	   in	   De	   Saint-­‐Georges	   and	  Weber	  2013:129)	  –	  i.e.	  the	  "use	  of	  modes	  …	  and	  their	  change	  from	  one	  mode	  to	  others"	   –	   is	   the	   last	   aspect	   to	   be	   discussed	   in	   relation	   to	   the	   'digital	  multimodality'	   term	   of	   the	   equation	   to	   solve	   in	   this	   study.	   This	   last	   aspect	   is	  about	   how	   knowledge	   is	   reconfigured	   "when	   'it'	   is	   moved	   from	   one	   mode	   to	  another	  [and	  ultimately]	  about	  the	  production	  of	  'scientificness'"	  (Kress	  in	  Jewitt	  and	  Kress	  2003:173).	   In	  a	   first	   subsection,	  various	  processes	  of	   transformation	  and	   translation	   of	   semiotic	   resources	   are	   introduced.	   They	   are	   understood	   as	  different	   variations	   of	   a	   general	   process	   of	   resemiotization	   (2.3.1).	   In	   a	   second	  subsection,	   the	   production	   of	   'scientificness'	   –	   that	   is	   the	   design	   of	   a	   scientific	  multimedia	   artefact	   -­‐	   is	   analysed	   as	   a	   series	   of	   processes	   of	   resemiotization	  occurring	  during	  the	  research	  process.	  
2.3.1.	  The	  Notion	  of	  Resemiotization	  
A	   variety	   of	   terms	   describe	   the	   "processes	   of	   change	   to	   representations"	  (Bezemer	   and	   Kress	   2008:169)	   and	   the	   semiotic	   work	   involved	   in	   these	  processes.	   Bezemer	   and	   Kress	   distinguish	   between	   transformation	   and	  transduction:	  "One,	  transformation,	  involves	  changes	  within	  a	  mode;	  in	  the	  other,	  transduction,	  semiotic	  material	  is	  moved	  across	  modes,	  from	  one	  mode	  (or	  set	  of	  modes)	  to	  another	  mode	  (or	  set	  of	  modes)"	  (Bezemer	  and	  Kress	  2008:169).	  Following	  this	   line	  of	  reasoning,	  a	  translation	  could	  be	  defined	  as	  a	  process	  of	  transformation	  within	   a	  mode	   but	   relating	   to	   language.	   Da	   Silva	   discusses	   "re-­‐textualisation"	   (Da	   Silva	   2008:327)	   or	   transformation	   within	   the	   verbal	   or	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textual	   mode	   across	   genres.	   Leppänen	   et	   al.,	   in	   a	   discussion	   related	   to	   social	  media,	   focus	   on	   "re-­‐uses	   of	   language	   and	   textual	   material	   as	   resources	   in	  meaning-­‐making"	   (Leppänen	   et	   al.	   2013:7),	   and	   analyse	   different	   "recycling"	  phases	   that	   lead	   from	   de-­‐contextualisation	   to	   re-­‐contextualisation	   and	   en-­‐textualisation…	   A	   cinematic	   adaptation	   of	   a	   novel	   can	   also	   be	   viewed	   as	   a	  transduction.	   Dos	   Santos	   Cunha	   (2010)	   talks	   in	   that	   case	   of	   "intersemiotic	  translation"	  (Dos	  Santos	  Cunha	  2010:340),	  De	  Siqueiras	  Freitas	  of	  displacement	  (De	  Siqueiras	  Freitas	  2010:n.pag.)	  In	   relation	   to	   design,	   Toomlinson	   draws	   on	   the	   work	   of	   Mavers	   to	   address	  issues	  related	  to	  "transmodal	  redesign	  in	  music	  and	  literacy"	  and	  the	  process	  of	  "moving	   meaning	   across	   modes	   or	   learning	   domains"	   (Toomlinson	   2014:09).	  Adami	   uses	   the	   term	   "re-­‐modalisation",	   that	   is	   "multimodal	   re-­‐signification"	  (Adami	   2011a:49).	   Finally,	   interpretation	   can	   also	   be	   considered	   as	   a	   specific	  process	  of	  transduction.	  Varga,	  from	  this	  perspective,	  discusses	  "automedial	  and	  allomedial	   forms	   of	   interpretation,	   i.e.	   interpretations	   which	   use	   the	   same	  medium	  as	  the	  artwork	  and	  interpretations	  which	  are	  in	  fact	  transpositions	  of	  an	  artwork	  into	  another	  medium"	  (Varga	  2004:183).	  Such	   examples	   could	   be	  multiplied	   as	   far	   as	   evoking	   an	   independent	   field	   of	  multimedia	  translation	  (Gambier	  and	  Gottlieb	  2001)	  including	  issues	  relating	  to	  audio-­‐visual	   translation	   and	   the	   semiotic	  work	   of	   the	   screen	   translator.	   In	   the	  present	  work	  and	   in	   relation	   to	  multimodal	  publishing,	   all	   of	   these	  processes	   -­‐	  despite	  the	  important	  nuances	  that	  each	  of	  them	  emphasises	  -­‐	  are	  treated	  as	  the	  same	   process	   of	   resemiotization	   occurring	   during	   the	   different	   steps	   of	   the	  research	   process	   and	   leading	   eventually	   to	   the	   dissemination	   of	   a	   scientific	  multimedia	  artefact.	  Resemiotization	  "is	  about	  how	  meaning	  making	  shifts	  from	  context	  to	  context,	  from	  practice	  to	  practice,	  or	  from	  one	  stage	  of	  a	  practice	  to	  the	  next"	   (Iedema	   2003:41).	   It	   involves	   a	   series	   of	   recontextualisation	   and	   re-­‐modalisation	   as	   well	   as	   a	   "chain	   of	   materialization	   processes"	   (Bezemer	   and	  Kress	  2008:172).	  For	  instance,	  "the	  shift	  from	  talk	  to	  writing	  was	  one	  where	  the	  original	  face-­‐to-­‐face	  interaction	  becomes	  rematerialized	  in	  a	  less	  ephemeral	  way	  as	  printed	  writing"	  (Iedema	  2003:42).	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The	   notion	   of	   resemiotization	   allows	   for	   an	   understanding	   of	   the	   research	  process	   in	  the	  context	  of	  a	  specific	  activity	  system	  (Engeström	  1987)	  dedicated	  to	  generating	  knowledge.	  This	  activity	  system	  in	  relation	  to	  formal	  publishing	  in	  journals	   is	   linked	   to	   a	   specific	   semiotic	   work	   or	   a	   specific	   process	   of	  resemiotization:	  a	  specific	  directionality	  is	  introduced	  in	  the	  chain	  of	  production	  of	   a	   scientific	   article	   that	   tends	   to	   transform	   the	   "multimodality	   of	   the	   field"	  (Dicks	   et	   al.	   2006:79)	   through	   different	   stages	   of	   re-­‐contextualisation,	   re-­‐signification	  and	  re-­‐materialisation.	  It	  is	  suggested	  in	  this	  work	  that,	  in	  the	  case	  of	   conventional	   (online	   or	   printed)	   journals,	   the	   process	   of	   resemiotization	   is	  preferentially	  oriented	   in	  a	  direction	   that	   favours	   the	  written	  words	  associated	  with	  static	  visual	  contents	  like	  tables,	  graphs,	  diagrams	  and	  still	  pictures,	  or	  also	  mathematical	  notations.	  On	  the	  contrary,	   in	  multimodal	   journals,	   the	  process	  of	  resemiotization	   is	   oriented	   in	   a	   direction	   that	   favours	   the	   use	   of	   a	   variety	   of	  semiotic	  resources.	  
2.3.2.	  From	  the	  Field	  to	  the	  Lab	  and	  from	  the	  Lab	  to	  the	  Screen	  
Resemiotization	  "is	  meant	  to	  provide	  the	  analytical	  means	  for	  (1)	  tracing	  how	  semiotics	   are	   translated	   from	   one	   into	   the	   other	   as	   social	   processes	   unfold,	   as	  well	  as	  for	  (2)	  asking	  why	  these	  semiotics	  (rather	  than	  others)	  are	  mobilized	  to	  do	   certain	   things	   at	   certain	   times	   (Iedema	   2003:29).	   The	   process	   of	  resemiotization	   linked	   to	   the	   research	   process	   is	   divided	   into	   two	   simplified	  steps	  (see	  Figure	  8):	  from	  the	  field	  to	  the	  lab	  and	  from	  the	  lab	  to	  the	  screen.	  Using	  ethnography	  as	  an	  illustration,	  from	  the	  field	  to	  the	  lab,	  "the	  multimodality	  of	  the	  field"	  (Dicks	  et	  al.	  2006:94)	  –	  that	  is	  to	  say	  all	  the	  semiotic	  resources	  present	  in	  the	   field	   –	   and	   the	   "researchers'	   multimedia	   recordings"	   (Hurdley	   and	   Dicks	  2011:286)	   are	   distinguished.	   Recording	   data	   is	   therefore	   the	  major	   process	   of	  resemiotization	   occurring	   during	   this	   first	   step.	   It	   can	   be	   noted	   here	   that	   the	  "multimodality	  of	   the	   field"	   (Dicks	  et	  al.	  2006:94)	  –	   the	  phenomenal	  world	  –	   is	  never	   fully	   recorded	   because	   it	   is	   about	   the	   "more	   than	   textual,	   multi-­‐sensual	  worlds"	  (Lorimer	  quoted	  by	  Vannini	  2014:3).	  The	  multimedia	  recordings	  are	  the	  result	   of	   numerous	   and	   simultaneous	   processes	   of	   re-­‐contextualisation	   of	   "the	  multimodality	   of	   the	   field".	   They	   are	   always	   already	   "translations"	   of	   the	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phenomenal	   world	   that	   is	   observed	   in	   a	   certain	   way	   by	   a	   researcher	   whose	  presence	  changes	  the	  field.	  This	  is	  true	  even	  in	  the	  case	  of	  a	  "neutral"	  observer	  or	  a	   video	   recording	   (see	   in	   that	   regard	   Devereux	   1967	   about	   the	   principle	   of	  uncertainty).	   Multimedia	   recordings	   encompasses	   various	   types	   of	   semiotic	  resources	  assembled	  together,	  which	  are,	  among	  others:	  
• Empirical	   "multimodal	   data"	   (Coffey	   et	   al.	   2006:24)	   embedded	   in	   different	  media,	   such	   as	   "images,	   sounds,	   written	   records"	   (Dicks	   et	   al.	   2006:79)	  collected	  and/or	  produced	  during	  fieldwork;	  
• "Complex	   multimedia	   data	   sets	   with	   still	   and/or	   moving	   visual,	   audio	   and	  written	  texts"	  (Flewitt	  2011:295);	  
• "Non-­‐verbal	  and	  material	  forms	  of	  sensory	  data"	  (Dicks	  et	  al.	  2011:234).	  After	  the	  "multimodality	  of	  the	  field"	  and	  the	  multimedia	  recordings,	  by	  moving	  from	  the	   lab	   to	   the	  screen,	   the	  multimodality	  present	   in	   the	  research	  materials	  and	  the	  multimodality	  present	  in	  the	  article	  published,	  for	  instance,	  in	  a	  journal	  are	   distinguished.	   The	  multimodality	   of	   the	   research	  materials	   is	   linked	   to	   the	  notion	   of	   literary	   inscription:	   "The	  production	   of	   a	   paper	   depends	   critically	   on	  various	   processes	   of	  writing	   and	   reading	  which	   can	   be	   summarised	   as	   literary	  inscription"	   (Latour	   and	   Woolgar	   1986:76).	   The	   process	   of	   resemiotization	  consists	  here	  in	  "the	  continual	  generation	  of	  a	  variety	  of	  documents"	  (Latour	  and	  Woolgar	  1986:151)	  or	  multimedia	  research	  materials	  that	  serve	  the	  purpose	  of	  analysing	  and	  interpreting	  the	  multimodality	  present	  in	  the	  recorded	  multimedia	  data.	   In	  this	  category	  are	   included,	   for	   instance,	  the	  transcriptions	  of	  the	  audio-­‐visual	  recordings.	  As	  a	  process	  of	  resemiotization,	  transcription	  is	  also	  based	  on	  a	  contradictory	  principle	  of	  "gains	  and	  losses"	  (Kress	  2005:5):	  
The	  term	  ‘transcription’	  indicates	  in	  its	  name	  the	  route	  from	  sound	  to	  script,	  from	  speech	   to	   writing;	   and	   it	   points	   to	   the	   many	   problem	   in	   the	   transposition	   of	  material	   from	  speech	   to	  a	  written	   form.	  For	  one,	   the	  alphabet	   is	  an	  enormously	  limited	   resource	   for	   ‘capturing’	   the	   vast	   potentials	   of	   sound,	   socially	   shaped,	   in	  the	  many	  affordances	  of	  speech.	  Only	  a	  small	  fraction	  of	  these	  can	  be	  ‘transcribed’	  /	   ‘transposed’	   into	   script	   by	   means	   of	   letters.	   That	   which	   appears	   in	  transcriptions	   is	   never	   that	   which	   was	   there	   in	   the	   interaction:	   it	   is	   an	   always	  massively	  reduced	  account	  (Kress	  2011:254).	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Latour	   and	  Woolgar	   summarize	   the	   process	   of	   resemiotization	   leading	   to	   the	  transformation	  of	  the	  multimedia	  recordings	  into	  multimedia	  research	  materials	  by	   means	   of	   "inscription	   devices"	   (i.e.	   transcription,	   among	   others)	   in	   the	  following	  way:	  
One	   important	   feature	  of	   the	  use	  of	   inscription	  devices	   in	   the	   laboratory	   is	   that	  once	  the	  end	  product,	  an	  inscription,	  is	  available,	  all	  the	  intermediary	  steps,	  which	  made	   its	   production	   possible	   are	   forgotten.	   The	   diagram	   or	   sheet	   of	   figures	  becomes	  the	  focus	  of	  discussion	  between	  participants,	  and	  the	  material	  processes	  which	   gave	   rise	   to	   it	   are	   either	   forgotten	   or	   taken	   for	   granted	   as	   being	  merely	  technical	  matters	  (Latour	  and	  Woolgar	  1986:63).	  
Finally,	  the	  published	  multimedia	  artefact	  is	  linked	  to	  the	  dissemination	  of	  the	  research	   findings	   and	   then	   to	   specific	   processes	   of	   resemiotization	   of	   the	  multimedia	  research	  materials.	  The	  transformation	  of	  the	  multimedia	  recordings	  and/or	   the	  multimedia	   research	  materials	   into	   the	   final	   published	  multimedia	  artefact	   depends	   –	   especially	   in	   scientific	   journals	   –	   on	   editorial	   policies	   and	  therefore	  on	  a	  defined	  multimodal	  format:	  traditionally,	  a	  maximum	  word	  count,	  a	   maximum	   number	   of	   pages,	   figures,	   graphs,	   etc.	   This	   multimodal	   format	  influences	  the	  use	  of	  specific	  semiotic	  resources	  in	  a	  submission.	  This	  description	  of	  the	  process	  of	  resemiotization	  occurring	  during	  the	  research	  process	  in	  two	  simplified	  steps	  (from	  the	  field	  to	  the	  lab	  and	  from	  the	  lab	  to	  the	  screen)	   raises	   two	   further	   questions.	   First,	   how	   are	   semiotic	   resources	   other	  than	   written	   words	   and	   static	   visuals	   integrated	   in	   a	   scientific	   multimedia	  artefact	  that	  meets	  scientific	  requirements	  and	  standards?	  And	  second,	  how	  are	  the	   initial	   multimedia	   recordings	   and	   the	   final	   published	   multimedia	   artefact	  related	   to	   each	   other?	   In	   other	   words,	   "how	   [are]	   modes	   of	   collecting	   and	  laboratory	   practices	   transferred	   to	   web-­‐based	   settings"	   (Beaulieu	   2010:463)?	  These	  questions	  are	  discussed	  at	  length	  in	  the	  chapter	  three,	  in	  relation	  to	  formal	  scientific	   publishing	   in	   journals.	   They	   are	   then	   addressed	   in	   chapter	   four,	  through	   an	   empirical	   analysis	   of	   a	   sample	   of	   scientific	   multimedia	   and	  multimodal	  journals.	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Figure	  8:	  The	  Process	  of	  Resemiotization	  (From	  the	  Field	  to	  the	  Lab	  and	  From	  the	  
Lab	  to	  the	  Screen)	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3.	  The	  'Scientific	  Publishing'	  Term	  of	  the	  Equation	  
The	   previous	   chapter	   introduced	   two	   interdisciplinary	   research	   fields	   –	  composition	   studies	   and	   social	   semiotics	   –	   that	   help	   characterising	   the	   'digital	  multimodality'	  term	  of	  the	  equation	  to	  solve	  in	  this	  study	  (digital	  multimodality	  +	  scientific	   publishing).	   It	   defined	   five	   key	   notions	   (design,	   semiotic	   resource,	  multimedia	   artefact,	   publishing	   environment,	   and	   resemiotization)	   that	   will	  serve	  to	  analyse,	   in	  chapter	   four	  especially,	  multimodal	  approaches	  to	  scientific	  publishing	   in	   scientific	   journals.	   Overall,	   the	   chapter	   dedicated	   to	   the	   'digital	  multimodality'	   concluded	   that	   a	   scientific	   multimedia	   artefact	   should	   be	  understood	  as	  a	  "toolforthought"	  (Schaffer	  and	  Clinton	  2006:283).	  This	  is,	  at	  the	  same	   time,	   an	   object	   and	   a	   project.	   In	   other	   words,	   designing	   a	   multimedia	  artefact	  for	  scientific	  purposes	  goes	  beyond	  is	  not	  only	  about	  assembling	  various	  semiotic	   resources	   together	   (based	   on	   an	   intra-­‐modal,	   inter-­‐modal	   or	   a	   trans-­‐modal	   integration	   strategy)	   but	   also	   about	   overcoming	   "the	   rupture	   between	  visibility	   and	   reality"	   (Pink	   2007:33)	   through	   a	   continual	   process	   of	  resemiotization	  of	   the	   "multimodality	  of	   the	   field"	   (Dicks	   et	   al.	   2006:94).	   From	  this	   perspective,	   it	   can	   be	   argued	   that	   digital,	   multimodal	   scientific	   publishing	  differs	   from	  printed	   scientific	   publishing	   because	   reality,	   in	   the	   former	   case,	   is	  not	  only	  made	  readable	  as	  a	  text	  but	  also	  made	  visible,	  sensible,	  audible	  etc.	  –	  i.e.	  intelligible	   –	   as	   a	   dynamic	   and	   interactive	   multimedia	   artefact	   and	   through	   a	  variety	  of	  modes	  not	  accessible	  in	  traditional	  publications.	  Digital	   technologies	   therefore	   enable	  opportunities	   for	   revisiting	   the	  different	  stages	  of	  the	  process	  of	  resemiotization	  occurring	  during	  a	  research	  study.	  They	  enable	  opportunities	  for	  revising	  how,	  on	  the	  one	  hand,	  the	  "multimodality	  of	  the	  field"	  (Dicks	  et	  al.	  2006:94),	  the	  multimedia	  recordings,	  the	  multimedia	  research	  materials	  and	  the	  published	  multimedia	  artefact	  are	  connected	  to	  each	  other	  in	  a	  scientific	   publication	   and	   how,	   on	   the	   other	   hand,	  multiple	   semiotic	   resources	  beyond	  words	  and	  static	  visuals	  can	  be	  integrated	  in	  a	  published	  article.	  In	  sum,	  the	   'digital	   multimodality'	   term	   of	   the	   equation	   questions	   how	   the	   visual,	  auditory	  etc.,	  all	  the	  multimodal	  aspects	  of	  a	  culture,	  an	  event	  or	  a	  field	  are	  made	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visible,	  audible,	  etc.	  in	  a	  scientific	  article	  taking	  advantage	  of	  digital	  affordances.	  With	   this,	   it	   is	   also	   questioned	   how	   visually	   and	   aurally,	   etc.	   and	   not	   only	  textually	  it	  is	  expressed	  or	  designed.	  Kress	  explains	  that	  	  
the	  two	  kinds	  of	  tools	  at	  issue	  here	  …	  are	  ‘modes’	  and	  the	  digital	  media:	   ‘modes’	  are	  tools	  for	  making	  meaning	  in	  representation,	  now	  frequently	  discussed	  under	  the	  heading	  of	  multimodality;	   the	  digital	  media	  are	   tools	   for	   the	  production	  and	  dissemination	   of	   ‘messages’.	   The	   two	   form	   an	   integral,	   mutually	   interacting	  partnership	  –	  as	  media	  and	  representation	  have	  always	  done	  (Kress	  2011:246).	  
These	  same	   issues	  are	  now	  discussed,	   in	  a	  complementary	  perspective,	   in	   the	  context	   of	   two	   other	   interdisciplinary	   research	   fields	   –	   genre	   studies	   and	  information	  studies.	  Together	  these	  two	  interdisciplinary	  research	  fields	  help	  to	  describe	  the	  'scientific	  publishing'	  term	  of	  the	  equation	  and	  more	  specifically	  the	  particular	   challenges	   that	   are	   raised	  by	  multimodal	   scientific	  publishing.	   In	   the	  first	   section	   of	   this	   chapter,	   the	   field	   of	   genre	   studies	   is	   introduced	   and	   the	  distinction	  between	  genre	  and	  format	  is	  specified.	  In	  line	  with	  this	  development,	  the	  second	  section	  points	  out	  the	  stability	  of	  the	  scientific	  article	  genre	  over	  time.	  In	   a	   third	   section,	   the	   field	   of	   information	   studies	   is	   then	   presented	   and	   three	  interrelated	  notions	  are	  scrutinized:	   information,	  knowledge	  and	  data.	   In	  a	   last	  section,	   the	   scientific	   communication	   system	   (and	   its	   different	   phases)	   is	  described.	  
3.1.	  Designing	  a	  Scientific	  Multimedia	  Artefact	  The	  field	  of	  genre	  studies	  –	  the	  third	  source	  of	  information	  used	  in	  this	  study	  –	  is	   associated	  with	   the	   'scientific	   publishing'	   term	   of	   the	   equation	   to	   solve.	   The	  main	   reason	   for	   doing	   so	   is	   that	   a	   genre	   is	   defined,	   among	   other	   criteria,	   in	  relation	   to	   a	   set	   of	   conventions.	   From	   this	   perspective,	   the	   scientific	   research	  article	   genre	   is	   no	   different:	   it	   is	  made	   of	   normative,	  more	   or	   less	   crystallised,	  standards.	   These	   standards	   or	   conventions	   are	   the	   result	   of	   a	   long	   history.	   In	  sum,	  the	  process	  of	  designing	  a	  scientific	  multimedia	  artefact	  for	  publication	  in	  a	  scientific	   journal	  has	  also	  to	  be	  understood	  in	  relation	  to	  the	  scientific	  research	  article	  genre.	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In	   the	   following	   subsection,	   the	   notion	   of	   genre	   and	   format	   are	   distinguished	  (3.1.1).	   Whether	   published	   as	   a	   traditional	   linear	   paper	   or	   on	   screen	   as	   a	  multimedia	  artefact,	  it	  is	  argued	  that	  a	  scientific	  research	  article	  remains	  largely	  the	   same	   from	   the	   viewpoint	   of	   genre.	   This	   seems	   to	   be	   the	   case	   even	   if	   it	   is	  possible	  to	  describe	  different	  types	  of	  print,	  digital	  and	  multimodal	  formats	  that	  are	   related	   together	   in	   some	   way.	   In	   line	   with	   this	   reasoning,	   the	   second	  subsection	  shows	  that	  the	  current	  digital	  scientific	  research	  article	  disseminated	  online	   is	   based	   on	   a	   "print	   format"	   (Guay	   1995:n.d.)	   that	   is	   reproduced	   or	  partially	  updated	  (3.1.2).	  
3.1.1.	  The	  Notion	  of	  Format	  and	  the	  Research	  Article	  Genre	  
Drawing	   on	   the	   work	   of	   Berkendotter	   and	   Huckin,	   Caballero	   defines	   genres	  according	   to	   the	   following	   traits:	   1)	   situatedness,	   2)	   community	   ownership,	   3)	  duality	  of	  structure,	  4)	  form	  and	  content,	  and	  5)	  dynamism.	  (Caballero	  2008:18).	  The	   first	   two	   "traits"	   –	   situatedness	   and	   community	   ownership	   –	   are	   linked	   to	  the	  conventional	  aspects	  of	  a	  genre,	  its	  belonging	  to	  a	  community,	  in	  this	  case	  the	  scientific	   community,	   and	   its	   contribution	   to	   stabilising	   and	   perpetuating	   the	  structures	  and	  practices	  of	  the	  community.	  We	  associate	  the	  next	  two	  traits	  –	  duality	  of	  structure	  and	  form/content	  –	  with	  the	  IMRaD	  structure	  of	  the	  research	  article	  –	  that	  is	  the	  "customary	  names	  of	  the	  major	   sections	   in	   such	   articles:	   Introduction,	   Method,	   Results,	   and	   Discussion	  (O'Neill	  2001:247).	  Even	  though	  the	  adoption	  of	   the	  IMRaD	  structure	   is	  subject	  to	  slight	  variations	  in	  different	  scientific	  disciplines	  (see	  for	  instance	  Sollaci	  and	  Pereira	   2004;	   Szklo	   2006),	   it	   seems	   nevertheless	   to	   characterize	   a	   structural	  norm	  (O'Neill	  2001:247;	  Sharp	  2001:12;	  Linkov	  et	  al.	  2006:596;)	  that	  defines	  the	  research	  article	  in	  general:	  "Unlike	  a	  novel,	  a	  newspaper	  article	  or	  an	  essay,	  a	  RA	  [research	   article]	   has	   a	   required	   structure	   and	   style,	  which	   is	   by	   international	  consensus	   known	   as	   'Introduction	   Methods	   Results	   and	   Discussion'	   or	   IMRaD	  (Hengl	  and	  Gould	  2002:1).	  The	  last	  trait	  (dynamism)	  reported	  by	  Caballero	  (2008)	  will	  be	  introduced	  with	  the	  help	  of	  a	  quote.	  As	  Björk	  et	  al.	   (2009)	   remind	  us	  a	   research	  article	   is	  often	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referred	   to	   simply	   as	   a	   "paper"	   and	   associated	  mainly	  with	   a	   specific	   semiotic	  resource	  –	  that	  is	  written	  words:	  
By	  Scientific	  Journal	  Paper	  we	  mean	  a	  paper	  describing	  scientific	  research	  results,	  which	   has	   undergone	   some	   form	   of	   anonymous	   peer-­‐review	   and	   which	   is	  published	   in	  a	   regularly	  appearing	  serial,	  usually	  by	  a	   third	  party	  publisher	  and	  not	  by	  the	  university	  of	  the	  author.	  Journals	  fall	   into	  the	  science,	  technology	  and	  medicine	   category	   as	   well	   as	   social	   science	   and	   the	   humanities	   …	   Papers	   are	  typically	   3,000	   to	   10,000	   words	   in	   length	   and	   are	   written	   following	   long-­‐established	  conventions	  concerning	  style,	  referencing,	  tables	  of	  content	  etc.	  Other	  types	   of	   scientific	   publication	   include	   conference	   papers,	   book	   chapters,	   books	  and	  reports	  (Björk	  et	  al.	  2009:n.pag.).	  
As	  can	  be	  seen	  in	  the	  previous	  quote	  and	  as	  it	  is	  the	  case	  for	  most	  of	  the	  main	  notions	   used	   in	   this	   work,	   definitions	   linked	   to	   scientific	   publishing	   refer	  implicitly	  or	  explicitly	   to	  print	  publications	   ("papers")	  and	   to	  written	  words	  by	  default.	   It	   is	   then	   necessary	   to	   adjust	   the	   previous	   definition	   by	   saying	   that	   a	  scientific	  multimedia	  artefact	  published	  in	  a	  journal	  would	  be	  also	  described	  as	  a	  research	  article	  if	  it	  undergoes,	  as	  it	  is	  the	  case	  for	  a	  traditional	  paper,	  some	  form	  of	   peer	   review.	  Moreover,	   a	   scientific	  multimedia	   artefact	  would	   belong	   to	   the	  scientific	  research	  article	  genre	  if	   it	  reproduces	  online,	   in	  some	  way,	  the	  IMRaD	  structure	   and	   follows	   other	   scientific	   conventions.	   In	   other	   words,	   the	   "only"	  difference	   is	   the	   use	   of	   a	   multimodal	   format	   including	   a	   broader	   range	   of	  semiotic	  resources.	  The	   notion	   of	   format	   is	   therefore	   linked	   to	   the	   last	   trait	   defining	   a	   genre	  mentioned	  by	  Caballero	  (2008):	  a	  genre	  is	  dynamic	  (cf.	  supra).	  Tanselle	  (2000)	  at	  the	   beginning	   of	   his	   exploration	   of	   the	   concept	   of	   format	   points	   out	   that	   "a	  precise	   definition	   of	   this	   particular	   concept	  …	   is	   remarkably	   elusive"	   (Tanselle	  2000:69):	  
Perhaps	  the	  most	  common	  such	  term	  is	  "format,"	  which	  has	  spread	  far	  beyond	  its	  application	   to	   books:	   people	   speak	   of	   the	   format	   of	   a	   television	   show	   or	   a	  ceremony,	  where	   the	   term	   refers	   to	   the	  nature	   and	  order	   of	   the	   contents.	   Even	  when	   it	   is	   applied	   to	   printed	  matter,	   it	   sometimes	   carries	   this	   sense;	  magazine	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editors,	   for	   example,	  when	   they	   talk	   about	   the	   formats	   of	   their	  magazines,	  may	  well	   be	   referring	   to	   the	   kinds	   of	   material	   included	   and	   to	   the	   ordering	   of	   the	  items.	  They	  might,	  however,	  mean	  the	  layout,	  typography,	  and	  overall	  dimensions	  of	  the	  journal;	  and	  nearly	  everyone	  follows	  the	  software	  makers'	  practice	  of	  using	  "format"	   to	  mean	  the	  spatial	  arrangement	  of	  an	  electronic	   text	  as	   it	   is	  displayed	  on	  a	  terminal	  screen	  or	  on	  paper	  (Tanselle	  2000:68).	  
The	  same	  description	  of	  the	  situation	  regarding	  the	  uses	  of	  that	  notion	  can	  be	  made	  in	  relation	  to	  scientific	  publishing.	  Schaffner	  in	  an	  article	  dedicated	  to	  the	  "future	  of	  scientific	   journals"	  (Schaffner	  1994:239)	  alternatively	  talks	  about	  the	  
format	  of	  individual	  articles,	  the	  traditional	  format	  of	  the	  article	  and	  the	  format	  of	  the	   journal.	   Bachrach	   distinguishes	   between	   "two	   readily	   available	   and	   simple	  formats	   for	   saving	  documents"	   (Bachrach	  2001:n.pag.).	  Harnad	  and	  Carr	   evoke	  "the	  format	  of	  open	  archiving	  [and]	  the	  full	  range	  of	  variation	  in	  citation	  formats"	  (Harnad	   and	   Carr	   2000:632).	   Kenney	   et	   al.	   analyse	   the	   "archival	   format	   [and	  notes	   that]	   the	  National	   Library	   of	  Medicine	   (NLM)	   is	   undertaking	   an	   effort	   to	  identify	   journals	   that	   have	   gone	   to	   an	   electronic-­‐only	   format"	   (Kenney	   et	   al.	  2006:5).	   Szklo	   refers	   to	   the	   IMRaD	   structure	   as	   the	   "format	   favored	   by	   most	  epidemiologists	   and	   empirical	   researchers	   in	   the	   biomedical	   field	   since	   the	  1970s"	  (Szklo	  2006:32).	  Esposito,	  more	  recently,	  describes	  "a	  new	  format	  for	  the	  born-­‐digital	   publisher"	   (Esposito	   2011:n.pag.)	  while	   Palter,	   also	   in	   a	   blog	   post,	  announces,	   "New	   multimedia	   article	   Format	   revolutionizes	   medical	   research"	  (Palter	   2012:n.pag.).	   Finally,	   Newton	   gives	   an	   account	   of	   an	   editorial	   project	  called	  Palgrave	  Pivot	  as,	   "an	   innovative	   format	   for	  scholarly	  research"	  (Newton	  2013:70).	  These	  and	  other	  variations	  are	  indicative	  of	  the	  explorative	  aspect	  of	  a	  format	  in	  general.	  In	  other	  words,	  they	  make	  evident	  that	  a	  format,	  understood	  as	  a	  set	  of	  social	  rules	  and/or	  as	  a	  structure,	  can	  be	  experimented,	  changed	  and	  readjusted	  over	   time.	   Consequently,	   the	   notion	   format	   is	   associated	   closely	   in	   this	   work,	  with	  the	  notion	  of	  semiotic	  resources:	  more	  precisely	  and	  in	  relation	  to	  scientific	  journals,	   a	   format	   is	   an	   answer	   to	   the	   following	   questions:	   1)	   which	   semiotic	  resources	   can	   be	   used	   in	   a	   research	   article;	   and,	   2)	   which	   combination	   of	  semiotic	   resources	   can	   be	   used.	   A	   format	   can	   be	   predefined	   by	   the	   editorial	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board	  of	  a	  specific	  journal	  or	  negotiated	  during	  one	  of	  the	  phase	  of	  the	  publishing	  cycle.	  In	  any	  case,	  however,	  a	  scientific	  multimedia	  artefact,	  whether	  based	  on	  a	  multimodal	  format	  or	  not,	  remains	  first	  and	  foremost	  a	  scientific	  research	  article	  (it	   belongs	   to	   a	   specific	   genre).	   Again,	   as	   concrete	   examples	   from	   scientific	  journals	   will	   show	   in	   next	   chapter,	   due	   to	   the	   fact	   that	   multimodal	   scientific	  publishing	  is	  not	  yet	  linked	  to	  a	  common	  practice	  and	  to	  the	  established	  research	  article	  genre	  primarily	  defined	   in	  relation	   to	  print	  and	  mainly	  written	  words,	  a	  multimodal	   format	   is	   almost	   always	   expressly	   and	   deliberately	   mentioned	   or	  described	   in	  plain	  words	   in	  a	   journal.	  An	  abstract	   that	  makes	  use	  of	  a	  video	  or	  graphics	  will	  be	  therefore	  emphasised	  as	  a	  video	  abstract	  (NJP	  Abstract	  n.d.)	  or	  a	  
graphical	   abstract	   (ELSEVIER	   Abstract	   n.d.),	   while	   the	   label	   textual	   abstract	  would	  seem	  redundant	  or	  unnecessary.	  A	  scientific	  article,	  still	  within	  the	  same	  logic,	   is	   then	   a	   "multimedia	   article"	   (Guaraná	   2010)	   or	   a	   "video	   article"	   (the	  format	  promoted	  by	  JoVE,	  see	  4.3).	  In	   sum,	   distinguishing	   between	   genre	   and	   format	   provides	   a	   tool	   that	   allows	  explaining	  how	  genres,	  and	  scientific	  genres	  in	  particular,	  are	  maintained	  online	  whereas	   their	   formats	   are	   reproduced,	   adapted	   or	   transformed.	   The	   notion	   of	  format,	   as	   an	   examination	   criterion,	   can	   also	   be	   used	   to	   distinguish	   between	  multimodal	   scientific	   journals	   and	   (online)	   scientific	   journals.	   In	   the	   following	  quote,	  according	  to	  our	  understanding	  of	  the	  notion	  of	  genre,	  "genres"	  should	  be	  substituted	  for	  "formats":	  
They	   account	   for	   three	   sets	   of	   genres:	   (a)	   reproduced	   genres	   (which	   show	   no	  changes	  with	  regard	  to	  the	  print	  originals),	  (b)	  adapted	  genres	  (which	  go	  beyond	  their	  original	  purpose(s)	  thanks	  to	  the	  new	  technologies	  like,	  for	  instance,	  online	  newspapers	  or	  multi-­‐page	  documents	  where	  we	  can	  find	  a	  book	  review	  linked	  to	  an	  online	  store),	  and	  (c)	  new	  genres	  unique	   to	   the	  new	  medium	  (e.g.	  hotlists	  or	  weblogs)	  (Caballero	  2008:22).	  
In	  consequence,	  the	  first	  category	  ("reproduced"	  or	  print	  format)	  would	  refer	  to	  a	  research	  article	  disseminated	  online,	  that	  reproduces	  the	  printed	  format	  of	  an	  article.	  In	  terms	  of	  semiotic	  resources,	  it	  is	  made	  up	  of	  written	  words	  and	  static	  visuals.	   The	   second	   category	   ("adapted"	   or	   digital	   format)	   would	   comprise	   of	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research	  articles	  with	  a	  format	  taking	  advantage	  of	  the	  affordances	  of	  the	  Web	  –	  for	   instance,	   it	   is	  made	  up	  of	   hyperlinks	   but	   globally	   remains	   the	   same.	   In	   our	  view,	   these	   first	   two	   categories	   are	   representative	   of	   online	   scientific	   journals.	  Finally,	   in	   the	   last	   category	   ("new"	   or	   multimodal	   format),	   a	   research	   article	  would	   be	   based	   on	   a	   format	   that	   has	   no	   printed	   equivalent	   from	   which	   it	   is	  derived.	   Due	   to	   obvious	   technological	   constraints,	   it	   is	   not	   possible	   to	  disseminate,	   for	   instance,	   a	   printed	   video	   research	   article.	   In	   this	   third	   case,	   a	  change	   of	   the	   format,	   e.g.	   of	   the	   content	   structure	   (with	   a	   variety	   of	   semiotic	  resources)	  can	  lead	  to	  a	  major	  change	  of	  an	  established	  genre.	  It	  is	  stated	  in	  this	  work,	  that	  a	  multimodal	  scientific	   journal	  will	  especially	  be	  build	  around	  a	  new	  digital	  format	  with	  no	  printed	  equivalent	  (see	  Chapter	  4).	  In	  the	  next	  subsection	  the	  characteristics	  of	  a	  digital	  artefact	  are	  discussed	  first	  in	  order	  to	  describe	  the	  specificities	  of	  a	  digital	  research	  article	  based	  on	  a	  digital	  format	   in	   comparison	   to	   the	   properties	   of	   a	   conventional	   research	   article	   on	  which	   the	   "print	   format"	   (Guay	  1995:n.pag.)	   is	   historically	   derived	   (3.1.2).	   The	  characteristics	   of	   a	   digital	   scientific	   artefact	   will	   be	   further	   analysed	   in	   the	  second	   section	   of	   this	   chapter	   in	   order	   to	   question	   the	   relationship	   between	  digital	   and	   multimodal	   formats	   (3.2).	   The	   central	   issue	   at	   stake	   is	   to	   explain	  whether	  the	  "multimodal	  affordances"	  (Villanueva	  et	  al.	  2008:n.pag.)	  are	  another	  set	   of	   features	   related	   to	   digital	   formats,	   as	   the	   "hypertextual	   affordances"	  (Villanueva	  et	  al.	  2008:n.pag.)	  are	  –	  or	  whether	  these	  set	  of	   features	  need	  to	  be	  understood	   in	   relation	   to	   unique	   formats,	   that	   is	   multimodal	   formats,	  contributing	   eventually	   to	   the	   emergence	   of	   new	   genres,	   and	   specifically	   new	  scientific	   genres,	   linked	   to	   specific	   new	   publishing	   practices	   developed	   in	  multimodal	  journals.	  
3.1.2.	  The	  Digital	  Characteristics	  of	  the	  Scientific	  Research	  Article	  
Various	  attempts	  summarised	  by	  Kallinikos	  et	  al.	  (2013:	  359,	  Table	  1)	  describe	  how	  "digital	  artifacts	  differ	  from	  physical	  entities	  and	  other	  cultural	  records	  (e.g.,	  paper-­‐based	   files,	   tape	   recordings)	  of	  non-­‐digital	   constitution"	   (Kallinikos	  et	  al.	  2013:358).	   Most	   authors	   agrees	   that	   digital	   artefacts	   "are	   embedded	   in	   wider	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and	  constantly	  shifting	  ecosystems	  such	  that	  they	  become	  increasingly	  editable,	  interactive,	  reprogrammable,	  and	  distributable"	  (Kallinikos	  et	  al.	  2013:357).	  The	   first	   characteristic	   of	   a	   digital	   artefact	   –	   editable	   –	   is	   described	   in	   the	  following	   way:	   "Digital	   objects	   are	   in	   a	   constant	   stage	   of	   flux	   as	   they	   are	  contingent	   to	   being	   modified	   and	   updated.	   Their	   content	   or	   elements	   can	   be	  changed	   or	   deleted;	   new	   elements	   or	  modules	   can	   be	   added	   ex-­‐post.	   A	   telling	  example	  is	  a	  Wikipedia	  article	  page"	  (Márton	  2010:64).	  The	  second	  characteristic	  –	  interactive	  –	  is	  the	  fact	  that	  a	  digital	  object	  offers	  "alternative	  pathways	  along	  which	  human	  agents	   can	  activate	   functions	  embedded	   in	   the	  object,	   or	   explore	  the	   arrangement	   of	   underlying	   information	   items"	   (Kallinikos	   et	   al.	   2013:358).	  Márton	  contextualises	  this	  interactive	  functionality	  in	  relation	  to	  a	  3D-­‐object	  and	  a	  video	  games:	  "A	  state-­‐of-­‐the-­‐art	  3D	  computer	  game,	  for	  instance,	  presents	  such	  a	   high	   level	   of	   visual	   immersion	   and	   navigation	   that	   the	   gamer	   literally	   can	  explore	   the	  world	  s/he	   is	  playing	   in"	   (Márton	  2010:64).	  The	   third	  dimension	  –	  "openness	   or	   reprogrammability"	   (Kallinikos	   et	   al.	   2013:359)	   –	   "refers	   to	   the	  potentiality	  of	  digital	  objects	  to	  be	  modified	  in	  ways	  unintended	  by	  the	  creators	  or	   designers"	   (Márton	   2010:64).	   The	   last	   property	   –	   distributedness	   or	  transfigurability	  –	  emphasises	  the	  fact	  that	  digital	  artefacts	  are	  "distributed	  and	  are	  thus	  seldom	  contained	  within	  a	  single	  source	  or	  institution"	  (Kallinikos	  et	  al.	  2013:360).	  It	   can	  be	   concluded	   from	   this	  quick	  overview	   that,	   at	   first	   glance,	   all	   the	   four	  main	  qualities	  or	  characteristics	  of	  a	  digital	  object	  contradict	  "the	  familiar	  main	  functions	  of	  scientific	  communication	  –	  the	  registration,	  awareness,	  certification	  and	   archive	   functions"	   (Roosendaal	   and	   Geurts	   1997:14).	   Indeed,	   due	   to	   the	  archiving	  function	  a	  scientific	  research	  article	  is	  not	  open	  or	  reprogrammable:	  it	  can	  and	  should	  not	  be	  modified	  by	  a	  reader,	  a	  user	  or	  a	  colleague.	  Moreover,	  it	  is	  rarely	   or	   never	   updated	   and	   even	   less	   deleted	   after	   it	   has	   been	  peer	   reviewed	  and	   published:	   a	   scientific	   article	   is	   not	   editable.	   Third,	   in	   general	   a	   scientific	  article	  is	  linked	  to	  a	  specific	  issue	  of	  a	  specific	  journal	  of	  a	  specific	  institution:	  it	  is	  not	   distributable	   either	   because	   of	   the	   registration	   function	   of	   publishing	   in	  scientific	   journals.	   Finally,	   a	   scientific	   article	   is	   interactive	   only	   to	   a	   limited	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extent:	  hypertexts	  may	  allow	  browsing	  the	  content	  of	  an	  article	  and	  hyperlinks	  to	  directly	  access	  the	  references.	  To	   support	   this	   view	   that	   there	   are	   principal	   tensions	   between	   digital	  characteristics	   and	   traditional	   properties	   of	   scientific	   publications,	   a	   review	   of	  four	  recent	  studies	   is	  proposed	   in	   the	   following.	  All	  of	   them	  aim	  to	  understand	  the	  digital	  characteristics	  in	  relation	  to	  online	  scientific	  publishing	  and	  therefore	  investigate	  how	  scientific	  journals	  deal	  with	  these	  features	  that,	  at	  first	  glance,	  do	  not	  match	  with	   the	   traditional	   functions	  of	  a	   scientific	  article.	   It	  must	  be	  noted	  that	   these	   studies	   are	   dealing	   rather	   with	   multimedia	   than	   with	   multimodal	  
format	  or	  semiotic	  resources.	  However,	  multimedia	  is	  the	  term	  commonly	  used	  by	  scholars	   analysing	   the	   development	   of	   scientific	   communication	   or	   publishing.	  Here	  is	  the	  list	  of	  the	  four	  studies:	  	  Mackenzie	  Owen	   2010	   The	  scientific	  article	  in	  the	  age	  of	  digitization	  Córdoba	  and	  Coto-­‐Solano	   2008	   The	  characteristics	  shared	  by	  the	  scientific	  electronic	  journals	  of	  Latin	  America	  and	  the	  Caribbean	  Mayernik	   2007	   The	  prevalence	  of	  additional	  electronic	  features	  in	  pure	  e-­‐journals	  Simeão	  and	  Miranda	   2004	   Comunicação	  extensiva	  e	  o	  formato	  do	  periódico	  científico	  eletrônico.	  	   As	  can	  be	  noticed,	  the	  four	  studies	  under	  scrutiny	  cover	  a	  six-­‐year	  period	  from	  2004	  to	  2010.	  This	  period	  of	  time	  is	  marked	  by	  the	  creation	  of	  countless	  online	  scientific	   journals	  (Morris	  2007;	  Oppenheim	  2008).	  These	  studies	  are	  based	  on	  empirical,	   quantitative	   and/or	   qualitative	   analysis	   of	   effective	   publishing	  practices	   of	   existing	   online	   scientific	   journals	   and	   do	   not	   develop,	   as	   it	   is	  otherwise	   often	   the	   case,	   discussions	   dedicated	   to	   the	   "future"	   of	   scientific	  communication	  in	  relation	  to	  the	  digital	  mode	  of	  distribution.	  	  All	  four	  studies	  mention	  four	  digital	  characteristics	  shared	  by	  scientific	  research	  articles	  published	  online:	  
• First,	   a	   scientific	   research	   article	   is	   navigable	   or	   clickable.	   "Navigation"	  (Mackenzie	   Owen)	   or	   "nonlinearity"	   (Córdoba	   and	   Coto-­‐Solano)	   associated	  with	   hypertextuality	   (internal	   links)	   and	   hyperlink	   associated	   with	  "connectibility"	  (external	   links)	  are	  distinguished	  in	  three	  of	   the	  four	  studies	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(Córdoba	   and	   Coto-­‐Solano,	   Mackenzie	   Owen,	   Mayernik)	   (See	   next	  characteristic).	  
• Second,	  a	  digital	  article	  is	  connectible	  or	  linkable.	  Mayernik	  as	  well	  as	  Córdoba	  and	  Coto-­‐Solano	  use	  the	  expression	  "multiple	  use"	  for	  describing	  this	  attribute	  allowing	  connecting	  a	  digital	  article	  with	  other	  external	  sources,	  documents	  or	  environments.	   Simeão	   and	   Miranda	   subsume	   this	   characteristic	   under	  hypertextuality.	  
• Third,	   a	   digital	   scientific	   article	   is	   interactive	   or	   responsive:	   it	   allows	  comments	   posted	   by	   users	   or	   readers	   and	   then	   a	   direct	   contact	   with	   the	  author	  or	  the	  publication.	  
• Finally,	   all	   four	   studies	   indicate	   multimedia	   integration	   as	   a	   potentiality	  ("Multimedia",	   Mayernik;	   "Use	   of	   multimedia",	   Córdoba	   and	   Coto-­‐Solano;	  "Hypermediation",	   Simeão	   and	   Miranda;	   "Multimedia	   content",	   Mackenzie	  Owen).	   The	   digital	   article	   incorporates	   semiotic	   resources	   beyond	   written	  words	  and	  static	  images	  or	  graphs,	  such	  as	  video	  or	  sound.	  Three	  other	  properties	  are	  explicitly	  mentioned	  only	  in	  the	  study	  conducted	  by	  Mackenzie	  Owen:	  
• A	  digital	  article	   is	   flexible	  ("flexibility",	  Mackenzie	  Owen)	  means	  that	  besides	  assimilating	  and	  incorporating	  new	  bits	  of	  information,	  the	  digital	  artefact	  can	  accommodate	   new	   information.	   In	   other	   words,	   it	   has	   the	   potential	   to	   be	  updated	   as	   well	   as	   reformatted	   by	   authors	   or	   editors.	   Flexibility	   can	   be	  understood	  in	  terms	  of	  format	  attributes	  such	  as	  length	  (a	  scientific	  research	  article	  is	  not	  limited	  to	  a	  certain	  number	  of	  words	  and	  graphs)	  or	  font…	  
• To	  expand	  on	   the	   same	  discussion,	   a	  digital	   scientific	   article	   is	   customizable	  and	   adaptable	   ("reader	   control",	   Mackenzie	   Owen).	   It	   means	   that	  readers/users	  could	   ideally	   reorganise	   the	  display	  of	  a	  research	  article	   to	   fit	  their	  personal	  reading	  environment	  or	  preferences.	  
• Interoperability	  is	  not	  explicitly	  can	  be	  added	  here	  as	  another	  variation	  of	  the	  adaptability	  signalled	  by	  Mackenzie	  Owen.	  The	  issue	  of	  interoperability	  gained	  importance	   over	   the	   last	   four	   years	  with	   the	   increasing	   adoption	   of	   various	  mobile	  devices,	  such	  as	  smartphones	  and	  tablets.	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The	   following	   two	   properties	   refer	   to	   well-­‐known	   aspects	   of	   digital	  distribution:	   "copyability"	   (Mackenzie	   Owen)	   and	   accessibility	   ("network	  connectivity",	  Mackenzie	  Owen).	  
• The	   dimension	   "copyability"	   poses	   specific	   challenges	   in	   relation	   to	   the	  problem	  of	  copyrighted	  material.	  
• The	   second	   property	   -­‐	   a	   scientific	   research	   article	   is	   "accessible"	   online	   -­‐	   is	  indirectly	  linked	  to	  the	  issue	  of	  publishing	  costs	  and	  then	  to	  publisher	  control.	  The	   dimension	   "accessibility"	   is	   also	   linked	   to	   a	   number	   of	   specific	   issues	  related	   to	   the	   dimension	   of	   time	   (storing,	   archiving	   and	   maintaining	   the	  archive	  of	  a	  digital	  scientific	  research	  article	  in	  the	  long	  run).	  Rapid	  technical	  obsolescence	   is	   of	   special	   concern	   for	   scientists	   due	   to	   the	   functions	   of	  scientific	   communication	   systems	   as	   previously	   noted,	   including	   long-­‐term	  accessibility	  (see	  supra).	  
• Mayernik	   analyses	   "rapid	   publication"	   as	   another	   specific	   dimension	   of	  electronic	   publishing.	   In	   our	   view	   "rapid	   publication"	   is	   a	   complementary	  aspect	   of	   accessibility.	   A	   scientific	   article	   can	   be	   made	   almost	   immediately	  available	   for	   public	   comment	   in	   comparison	   to	   delays	   linked	   to	   print	  technologies.	  The	  last	  few	  digital	  properties	  that	  need	  to	  be	  mentioned	  are	  linked	  to	  umbrella	  terms	   such	   as	   "added	   resources"	   (Córdoba	   and	   Coto-­‐Solano)	   and	   "visibility"	  (Simeão	   and	   Miranda).	   The	   former	   is	   associated	   with	   "metadata"	   and	   "search	  engine";	   the	   latter	   covers	   different	   aspects	   such	   as	   content	   renewal,	   network	  access,	   index	   databases	   and	   impact.	   Mackenzie	   Owen	   groups	   "navigation	  mechanisms,	   semantic	   linking,	   interfacing"	   together	   under	   the	   label	  "functionality".	   All	   of	   these	   characteristics	   are	   translated	   here	   in	   the	   following	  way:	  a	  digital	  scientific	  research	  article	  is	  searchable	  (its	  content	  can	  be	  explored	  by	  a	  search	  engine)	  and	  recognisable	   thanks	   to	   its	  digital	   identity.	  A	  number	  of	  aggregator	  services	  currently	  take	  advantage	  of	  these	  digital	  properties.	  If	   all	   of	   the	   above	   mentioned	   characteristics	   are	   currently	   "shared	   by	   the	  scientific	   electronic	   journals"	   (Córdoba	   and	   Coto-­‐Solano	   2008),	   all	   the	   four	  studies	  conclude	  that	  these	  characteristics,	  at	  the	  same	  time,	  are	  not	  widely	  used	  or	   enacted,	   neither	   by	   authors	   submitting	   a	   contribution,	   nor	   by	   scientific	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journals	  publishing	  a	  contribution.	  Mackenzie	  Owen,	  in	  analysing	  the	  most	  recent	  data	  and	  after	  conducting	  the	  most	  systematic	  study	  related	  to	   this	   issue,	  sums	  up	  this	  point	  and	  writes:	  
Claims	  that	  ‘the	  scientific	  journal	  will	  change	  considerably	  [towards	  a]	  new,	  more	  composite	  form	  as	  an	  ensemble	  of	  various	  textual	  and	  non-­‐textual	  components’	  or	  that	  the	  scientific	  article	  will	  develop	  towards	  a	  new	  hypertextual	  form	  cannot	  be	  substantiated	   on	   the	   basis	   of	   this	   study.	   It	   might	   be	   argued	   that	   the	   lack	   of	  innovation	  of	   the	  scientific	   journal	   in	  digital	   form	  can	  be	  ascribed	   to	  a	  declining	  importance	  of	  the	  genre	  as	  such.	  But	  there	  are	  no	  indications	  that	  the	  role	  of	  the	  scientific	   article	   is	  diminishing,	   and	   the	   recent	  growth	   in	  numbers	  of	  new,	  open	  access	   journals	   serves	   to	   prove	   the	   continuing	   attractiveness	   of	   the	   genre	  (Mackenzie	  Owen	  2010:224).	  
In	   most	   online	   scientific	   journals,	   a	   compromise	   seems	   to	   be	   adopted.	   The	  "print	   format"	   (Guay	   1995:n.pag.),	   based	  mainly	   on	  written	  words,	   is	  whether	  reproduced	   online	   or	   partially	   updated.	   The	   scientific	   research	   article,	  disseminated	   online,	   is	   therefore	   not	   fundamentally	   changed.	   In	   the	   following	  section,	  some	  implications	  of	  this	  conclusion	  are	  first	  considered	  as	  regards	  the	  development	   of	   multimodal	   approaches	   to	   scientific	   publishing	   (3.2.1).	   The	  stability	  of	  the	  scientific	  article	  genre	  over	  time	  is	  then	  interpreted	  as	  regards	  the	  uses	  of	  verbal	  and	  non-­‐verbal	  semiotic	  resources	  in	  sciences	  (3.2.2).	  
3.2.	  Making	  Use	  of	  Semiotic	  Resources	  for	  Scientific	  Purposes	  The	   previous	   discussion	   on	   the	   properties	   of	   the	   scientific	   research	   article	  disseminated	   online	   suggest	   that	   the	   characteristics	   of	   digital	   artefacts	   as	  previously	   described	   (distributedness,	   openness,	   editability,	   interactivity)	   are	  adapted	  to	  the	  scientific	  needs	  and	  not	  the	  other	  way	  round.	  In	  other	  words,	  the	  digital	   scientific	   research	   article	   is	   similar	   to	   its	   print	   counterpart:	   "we	  would	  argue	   that	   it	   is	   the	   scientific	   community	   that	   creates	   the	   ‘new	  medium’	   rather	  than	  that	  the	  new	  medium	  remediates	  and	  transforms	  scientific	  communication"	  (Mackenzie	   Owen	   2001:219).	   Concretely	   this	   means	   that	   a	   research	   article	  published	   online	   is	   a	   digital	   artefact	   insofar	   as	   the	   digital	   dimensions	   do	   not	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jeopardise	  the	  scientific	  research	  article	  genre	  and	  therefore	  the	  functions	  linked	  to	   this	   specific	   genre.	   In	   the	   following	   section,	   some	   implications	   of	   this	  conclusion	   as	   regards	   the	   slow	   development	   of	   multimodal	   approaches	   to	  scientific	   publishing	   and	   the	   poor	   use	   of	   semiotic	   resources	   beyond	   written	  words	  in	  current	  scientific	  journals	  are	  explored.	  
3.2.1.	  The	  Stability	  of	  the	  Scientific	  Research	  Article	  Genre	  
The	   stability	   of	   the	   scientific	   research	   article	   genre	  over	   time	   is	   suggested	  by	  mostly	   all	   empirical	   studies	   dedicated	   to	   online	   scientific	   publishing.	   This	  conclusion	  implies	  that	  a	  scientific	  article	  published	  online	  is	  first	  and	  foremost	  a	  scientific	   article	   that	   is	  delivered	  online	  and	  not	   an	  article	  produced	  online.	  To	  this	  respect,	  Mayernik	  indicates,	  for	  instance,	  that	  "the	  ability	  to	  publish	  rapidly	  appears	   to	   be	   a	   primary	   advantage	   of	   the	   electronic	   medium"	   (Mayernik	  2007:n.pag.)	   for	   the	   scientific	   community.	   In	   other	   words,	   the	   digital	  environment	   is	   not	   primarily	   employed	   as	   a	   tool	   for	   designing	   a	   multimedia	  artefact	  but	  a	  distribution	  channel:	  "digitization	  functions	  as	  a	  new	  technology	  of	  distribution,	  again	  with	  little	  impact	  on	  the	  content	  of	  what	  is	  distributed	  (Owen	  Mackenzie	  2010:225).	  This	  aspect	  of	  scientific	  publishing	  seems	  to	  be	  directly	  connected	  to	  the	  poor	  integration	  of	  multimedia	  content	  in	  current	  online	  scientific	  journals	  on	  the	  one	  hand,	   and	   to	   the	   poor	   use	   of	   a	   variety	   of	   semiotic	   resources	   beyond	   written	  words	  in	  scientific	  articles,	  which	  implies	  a	  change	  in	  the	  mode	  of	  production,	  on	  the	  other	  hand:	  "multimedia	  features	  can	  be	  an	  asset	  in	  more	  fully	  expounding	  on	  an	   idea,	   but	   these	   were	   seen	   in	   low	   incidence"	   (Mayernik	   2007:n.pag.).	  Mackenzie	  Owen,	  in	  a	  similar	  way,	  concludes	  "that	  the	  multimedia	  capabilities	  of	  the	   digital	   format	   are	   not	   regarded	   as	   essential	   by	   most	   e-­‐journals,	   and	   that	  authors	   are	   not	   inclined	   to	   include	   multimedia	   content	   in	   their	   scientific	  writings"	   (Mackenzie	   Owen	   2010:173).	   Córdoba	   and	   Coto-­‐Solano,	   still	   in	   a	  similar	  manner,	  point	  out	  that	  "the	  sight	  of	  multimedia	  functions	  in	  the	  journals	  is	   almost	   non-­‐existent"	   (Córdoba	   and	   Coto-­‐Solano	   2008:n.pag.).	   The	   poor	  integration	  of	  multiple	  semiotic	  resources	  in	  a	  scientific	  research	  article	  suggests	  therefore	   that	   the	  digital	  equivalent	  of	   the	  printed	  word	   is	  still	   regarded	  as	   the	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major	   semiotic	   resource	   used	   to	   communicate	   formally	   in	   the	   scientific	  community.	  Swan	  (2006)	  justifies	  the	  primacy	  of	  written	  words	  in	  relation	  to	  the	  development	  of	  scientific	  publishing	  in	  journals:	  
It	  is	  almost	  350	  years	  since	  the	  first	  scholarly	  journals	  entered	  publication	  …	  The	  use	  of	  the	  printed	  word	  became	  thereafter	  the	  primary,	   formal,	  means	  by	  which	  scholars	  have	  communicated	  the	  results	  of	  their	  work.	  It	  became	  the	  means,	  also,	  by	  which	  scholars	  established	  their	  right	  to	  the	  intellectual	  property	  reported	  in	  their	   articles,	   by	   which	   they	   claimed	   to	   be	   the	   first	   to	   conduct	   such	   work	   and	  present	   its	   findings,	   and	  by	  which	   some	   system	  of	   quality	   control	  was	   imposed	  upon	  the	  reporting	  of	  the	  results	  of	  scholarly	  endeavours	  through	  peer	  review	  of	  articles	  before	  their	  acceptance	  for	  publication	  (Swan	  2006:5).	  
As	  can	  be	  deduced	  from	  the	  last	  reference,	  the	  close	  association	  between	  formal	  communications	   and	   scientific	   article	   based	   on	   written	   words	   has	   to	   be	  understood	   in	   relation	   to	   the	  main	   functions	   allocated	   to	   the	   scientific	   journal.	  These	   functions	  explain	   the	  stability	  of	   the	  scientific	   research	  article	  genre	  and	  why,	  above	  all,	   the	   "print	   format"	   (Guay	  1995:n.pag.)	   is	   reproduced	  or	  adapted	  online.	  This	  explains	  also,	  by	  ricochet,	  why	  promoting	  multimodal	  formats	  is	  still	  not	   a	   top	   priority	   in	   scientific	   journals.	   Mackenzie	   Owen	   summarises	   this	  situation	  as	  follows:	  
The	  scientific	   article	   is	   a	   re-­‐writing	  of	   the	   research	  process	  and	   its	   results,	  with	  specific	   purposes	   in	   mind	   such	   as	   informing,	   registering,	   acquiring	   status	   and	  recognition,	   etc.	   …	   The	   article	   is	   not	   a	   ‘literary’	   form	   that	   allows	   for	  experimentation	  and	  an	  individualized	  expression	  in	  terms	  of	  style,	  presentation	  and	   argumentation.	   It	   objectifies	   by	   abstracting	   both	   from	   the	   contingencies	   of	  research	   practice	   and	   from	   the	   self-­‐expression	   of	   the	   author	   (Mackenzie	   Owen	  2010:220).	  
Bazerman	  underlines,	   finally,	   a	   last	   important	   aspect	   of	   scientific	  writing	   that	  highlights	  why,	  in	  the	  final	  analysis,	  the	  scientific	  research	  article	  genre	  is	  closely	  associated	   with	   written	   words:	   if	   (printed	   or	   digital)	   word	   is	   the	   primary	  semiotic	  resource	  used	  by	  scientists,	  it	  is	  because	  a	  word	  in	  the	  last	  resort	  is	  not	  regarded	  as	  a	  semiotic	  resource	  at	  all:	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One	   peculiar	   aspect	   of	   the	   accomplishment	   of	   scientific	   discourse	   is	   that	   it	  appears	  to	  hide	  itself.	  We	  know	  that	  poetry,	  laws,	  and	  newspapers	  are	  the	  active	  products	  of	  word-­‐hagglers.	  The	  only	  ploy	  to	  minimize	  human	  linguistic	  agency	  in	  these	  endeavors	  is	  to	  invoke	  divinity,	  muses,	  or	  the	  depths	  of	  the	  human	  psyche.	  Yet	  to	  write	  science	  is	  commonly	  thought	  not	  to	  write	  at	  all,	  just	  simply	  to	  record	  the	  natural	  facts.	  Even	  widely	  published	  scientists,	  responsible	  for	  the	  production	  of	   many	   texts	   over	   many	   years,	   often	   do	   not	   see	   themselves	   as	   accomplished	  writers,	  nor	  do	  they	  recognize	  any	  self-­‐conscious	  control	  of	  their	  texts	  (Bazerman	  1988:14).	  
To	   conclude	   this	   discussion,	   the	   following	   summary	   table	   (see	   Table	   1)	   is	   an	  attempt	  to	  emphasise	  how	  the	  main	  digital	  dimensions	  (first	  column)	  contradict	  the	   main	   functions	   of	   scientific	   publishing	   (second	   column)	   and	   how	   a	  compromise	   is	   found	   in	   a	  majority	   of	   online	   scientific	   journals	   (third	   column).	  For	   instance,	   the	   interactive	   dimension	   of	   a	   digital	   artefact	   is	   reduced	   to	  hypertextuality	   in	   scientific	   journals.	   The	   editable	   dimension	   is	   reduced	   to	  commenting.	   It	   should	  be	  noted	  here	   that	   open	   access	   journals	   are	   based	  on	   a	  different	  publishing	  paradigm	  (see	  5.1)	  and	  integrate	  the	  digital	  dimensions	  in	  a	  different	  way.	   They	   are	   not	   taken	   into	   account	   in	   the	   above	   summary	   table.	   It	  should	   also	   be	  noted	   that	  multimedia,	   in	   the	   context	   of	   scientific	   publishing,	   is	  most	  of	  the	  time	  approached	  as	  a	  property	  among	  other	  properties,	  and	  thus	  as	  a	  mere	  option.	  As	  Simeão	  and	  Miranda	  point	  out,	   there	   is	  no	   "direct	   relationship	  between	   …	   the	   [main]	   characteristics	   of	   the	   electronic	   format"	   (Simeão	   and	  Miranda	  2004:595).	  In	   the	   following	   subsection,	   a	   brief	   overview	   of	   visual	   and	   other	   non-­‐verbal	  modes	  of	  communication,	  in	  science,	  is	  provided.	  It	  is	  intended	  to	  describe	  which	  types	   of	   semiotic	   resources	   that	   are	   not	   included	   in	   conventional	   printed	  scientific	   journals	  and/or	  scientific	  research	  articles	   for	  technical	  reasons	  could	  be	  reintroduced	  thanks	  multimodal	  approaches	  of	  scientific	  publishing.	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Dimensions	  of	  a	  
digital	  objet	  
	  (Based	  on	  Márton	  2010;	  Kallinikos	  et	  al	  2013	  
Functions	  of	  scientific	  
publishing	  
	  (Based	  on	  Roosendaal	  and	  Geurts	  1997;	  Sompel	  et	  al.	  2004	  
The	  properties	  of	  a	  digital	  
scientific	  research	  article	  
	  (Based	  on	  Simeão	  and	  Miranda	  2004;	  Mayernik	  2007;	  Córdoba	  and	  Coto-­‐Solano	  2008;	  Owen	  Mackenzie	  2010	  
INTERACTIVE	  	  	  The	  functions	  embedded	  in	  a	  digital	  object	  can	  be	  activated	  	  
AWARENESS	  	  	  Be	  aware	  of	  new	  claims	  and	  findings	  	  
	  
Non-­‐linear	  (hypertexts)	  An	  article	  is	  navigable	  and	  clickable	  (internal	  links).	  	  
Connectible	  (hyperlinks)	  An	  article	  is	  linkable	  (external	  links)	  	  
Interactive	  An	  article	  can	  be	  commented	  on.	  
EDITABLE	  	  A	  digital	  object	  can	  be	  constantly	  modified	  and	  updated	  or	  deleted	  	  
ARCHIVING	  	  	  Preserving	  and	  maintaining	  the	  scholarly	  record	  over	  time	  
Customizable	  An	  article	  can	  be	  read	  on	  screen	  (the	  HTML	  format)	  or	  printed	  out	  (the	  PDF	  format)	  	  
Flexible	  An	  article	  can	  be	  updated	  in	  the	  case	  of	  an	  open	  and	  transparent	  peer-­‐review	  process	  but	  not	  after	  it	  has	  been	  certificated	  and	  indexed.	  	  
DISTRIBUTEDNESS	  	  A	  digital	  object	  and	  or	  some	  of	  its	  components	  is	  distributed	  in	  various	  sources	  or	  institutions	  	  
REGISTRATION	  
	  Precedence	  Reference	  	  	  
	  
Copyable	  An	  article	  can	  be	  downloaded	  and	  stored	  on	  a	  personal	  computer	  	  
Accessible	  An	  article	  is	  accessible	  under	  specific	  conditions.	  It	  is	  also	  re-­‐usable	  under	  codified	  conditions.	  	  
Available	  An	  article	  is	  immediately	  accessible	  for	  public	  comment	  under	  conditions	  	  
OPENNESS	  	  A	  digital	  object	  can	  be	  modified	  in	  ways	  unintended	  by	  creators	  or	  designers	  
CERTIFICATION	  	  Legitimacy	  Prestige	  	  	  
Searchable	  An	  article	  can	  be	  found	  by	  search	  engines	  	  
Recognisable	  An	  article	  is	  static	  and	  certified	  
	   	   	  Multimedia	  A	  potentiality	  of	  any	  digital	  document.	  
Table	  1:	  The	  Current	  Digital	  Format	  of	  the	  Scientific	  Research	  Article	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3.2.2.	  Visuals	  and	  Other	  Semiotic	  Resources	  in	  Scientific	  Communication	  
If	  written	  word	  is	  the	  main	  semiotic	  resource	  used	  to	  communicate	  formally	  in	  science,	  it	  does	  not	  mean,	  first,	  that	  a	  variety	  of	  other	  semiotic	  resources	  are	  not	  used	  during	  the	  research	  process	  and,	  second,	  that	  visuals	  of	  all	  kinds	  are	  absent	  from	  scientific	  publications.	  In	  this	  respect,	  Banks	  reminds	  us	  that	  "illustrations	  were	   used	   virtually	   from	   the	   very	   beginning"	   (Banks	   2009:21)	   in	   the	   first	  scientific	  journal,	  Philosophical	  Transactions	  (1665).	  This	  subsection	  is	  dedicated	  to	  describing	  how	  multimodal	  formats	  could	  potentially	  re-­‐integrate	  a	  variety	  of	  semiotic	  resources,	  linked	  to	  various	  research	  materials,	  used	  during	  the	  phases	  of	  the	  research	  process	  prior	  to	  the	  phase	  of	  dissemination	  in	  journal.	  Three	   indicators	   could	   be	   defined	   in	   comparing	   a	   scientific	   research	   article	  published	   online	   and	   offline.	   The	   first	   is	   logically	   related	   to	   identifying	   which	  kind	   of	   semiotic	   resources,	   a	   research	   article	   is	   made	   up	   of	   besides	   the	  conventional	  written	  words,	   static	   visuals	   and	   graphics	   (tables,	   charts	   and	   still	  images…)	   and	   notations	   (mathematical,	   chemical,	   etc.):	   does	   it	   include	  sound/audio	  or	  software?	  Does	  it	  make	  use	  of	  videos,	  3D	  objects	  and	  animations	  linked	   to	   kinetic	   modes	   of	   communication?	   The	   second	   indicator	   is	   related	   to	  processes	   of	   resemiotization	   (see	   2.3.1)	   of	   multimedia	   recordings	   and	   other	  multimedia	   research	   materials	   used	   during	   the	   research	   process:	   how	   are	   all	  these	  semiotic	  resources	  re-­‐contextualised?	  Finally,	  the	  third	  indicator	  is	  related	  to	  non-­‐verbal	  sources	  (Mazzolini	  1993)	  or	  other	  categories	  of	  semiotic	  resources	  a	  scientist	  might	  make	  use	  of	  in	  his/her	  publication:	  
1)	  scientific	  instruments	  in	  all	  their	  variety	  and	  uses;	  2)	  models,	  such	  as	  models	  of	  the	  planetary	  system,	  of	  the	  earth,	  of	  the	  human	  body	  …	  of	  molecular	  structures,	  of	   machines	   and	   so	   on;	   3)	   scientific	   illustrations	   of	   plants,	   …	   ,	   geographical	  regions,	  of	   the	  sky,	  of	  planets;	  4)	  classified	  collections	  of	  natural	  objects	  such	  as	  plants	   (herbals),	   minerals,	   …	   5)	   the	   arenas	   of	   scientific	   communication	   and	  practice	   such	   as	   natural	   history	   museums,	   botanical	   gardens,	   laboratories,	  anatomical	  theatres,	  and	  observatories,	  where	  a	  functional	  architecture	  provides	  the	   physical	   conditions	   for	   specific	   forms	   of	   communication;	   6)	   conventional	  representations	   including	   graphs	   and	   symbolic	   artefacts	   such	   as	   classifying	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schemes,	   graphic	   representations	   of	   laws,	   diagrams,	   table	   (such	   as	  Mendeleev's	  table),	  and	  other	  varieties	  of	  non-­‐verbal	  symbolism	  which	  are	  present	   in	  a	  wide	  range	  of	  disciplines	  (Mazzolini	  1993:viii-­‐ix).	  
Most	   of	   these	   "non-­‐verbal	   sources"	   are	   not	   included	   in	   conventional	   printed	  journals	   for	   obvious	   technical	   reasons	   and	   also	   for	   economic	   reasons.	   But	   in	  directing	   the	   attention	   to	   these	   sources,	  Mazzolini	   succeeds	   to	   suggest	   another	  meaning	  of	  the	  category	  "non-­‐verbal".	  A	  scientific	  publication	  is	  also	  made	  of	  "un-­‐verbalised"	  sources	  of	  information.	  The	  research	  process	  can	  be	  understood	  thus	  as	   a	   process	   of	   resemiotization	   that	   results	   also	   in	   a	   scientific	   research	   article	  made	   of	   silences,	   omissions	   and	   unsaid	   meanings	   (Dressen	   2002).	   In	   other	  words,	  if	  a	  multimodal	  approach	  to	  scientific	  publishing	  allows	  re-­‐connecting	  the	  different	  phases	  of	   the	  research	  process,	  especially	   the	  phases	  situated	  prior	   to	  submission	  with	  the	  dissemination	  phase,	  in	  doing	  so,	  the	  balance	  between	  "the	  'said'	  and	  the	  'unsaid'	  in	  scientific	  discourse"	  (Dressen	  2002:81)	  linked	  to	  the	  use	  of	  written	  words,	  is	  also	  changed.	  In	   sum,	   a	  multimodal	   approach	   to	   scientific	   publishing	   is	   an	   opportunity	   but	  also	  a	  risk.	  The	  "conventional	  omissions	  of	  research	  activity"	  (Dressen	  2002:86),	  mainly	  associated	  with	  the	  written	  mode	  of	  communication,	  allows	  a	  scientist	  to	  keep	   a	   research	   under	   control.	   In	   contrast,	   the	   understanding	   of	   modal	  affordances	  related	  to	  other	  semiotic	  resources	  relies	  on	  multiliteracy	  skills	  that	  are	   not	   yet	   (or	   no	   more)	   fully	   developed	   from	   an	   educational	   viewpoint.	   If	   a	  scientific	   multimedia	   artefact	   (a	   research	   article)	   includes	   more	   broadly	   the	  multimedia	  recordings	  and	  the	  multimedia	  research	  materials	  generated	  during	  the	  research	  process,	  "a	  number	  of	  non-­‐verbal	  sources	  may	  acquire	  a	  significance	  which	  originally	  was	  not	  intended,	  as	  in	  the	  case	  of	  those	  illustrations	  of	  extinct	  animals	  and	  plants"	  (Mazzolini	  1993:xi).	  However,	  and	  at	  the	  same	  time,	  it	  can	  be	  argued	  that	  the	  multimedia	  recordings	  and	  the	  research	  materials,	  silenced	  in	  a	  conventional	   publication	   and	   that	   could	   be	   made	   available	   in	   multimodal	  scientific	  journals,	  are	  valuable	  resources	  as	  regards	  the	  issue	  of	  reproducibility,	  "one	  of	  science's	  defining	  features"	  (Open	  Science	  Collaboration	  2012:657).	  For	  instance,	  the	  Reproducibility	  Project	  …	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…	  uses	  an	  open	  methodology	  to	  test	  the	  reproducibility	  of	  psychological	  science.	  It	   also	   models	   procedures	   designed	   to	   simplify	   and	   improve	   reproducibility.	  Readers	   can	   review	   the	   discussion	   history	   of	   the	   project,	   examine	   the	   project’s	  design	   and	   structured	   protocol,	   retrieve	   replication	  materials	   from	   the	   various	  teams,	   obtain	   reports	   or	   raw	   data	   from	   completed	   replications,	   and	   join	   the	  project	  to	  conduct	  a	  replication	  (Open	  Science	  Collaboration	  2012:659).	  
But	  giving	  access	  to	  a	  broader	  range	  of	  research	  materials	  thanks	  a	  multimodal	  approach	  to	  scientific	  publishing,	  in	  turn,	  is	  not	  devoid	  of	  concomitant	  ethical	  as	  well	  as	  technical	  considerations:	  
Scientific	   communication	   relies	   on	   evidence	   that	   cannot	   be	   entirely	   included	   in	  publications,	   but	   the	   rise	   of	   computational	   science	   has	   added	   a	   new	   layer	   of	  inaccessibility.	  Although	  it	  is	  now	  accepted	  that	  data	  should	  be	  made	  available	  on	  request,	   the	   current	   regulations	   regarding	   the	   availability	   of	   software	   are	  inconsistent.	  We	  argue	  that,	  with	  some	  exceptions,	  anything	  less	  than	  the	  release	  of	  source	  programs	  is	  intolerable	  for	  results	  that	  depend	  on	  computation	  (Ince	  et	  al.	  2012:485).	  
Based	  on	  this	  quick	  overview	  of	  uses	  of	  semiotic	  resources	  in	  science,	  following	  Marshall,	   it	   can	   be	   stated	   that	   "clear-­‐cut	   publication	   rules	   prove	   elusive"	  (Marshall	   2002:1625)	   and	   that	   a	  multimodal	   account	   of	   a	   research	  has	   to	   deal	  with	   a	   "multisemiotic	   noise”	   that	   must	   be	   closely	   monitored	   by	   specific	  procedures	   that	   match	   the	   objectives	   of	   the	   overall	   scientific	   communication	  system.	  This	  is	  the	  reason	  why	  information	  studies	  constitute	  the	  fourth	  source	  of	   information	   that	   allows	   addressing	   the	   challenges	   and	   constraints	   linked	   to	  multimodal	  scientific	  publishing.	  
3.3.	  Evaluating	  and	  Disseminating	  Scientific	  Multimedia	  Artefacts	  The	  last	  established	  interdisciplinary	  field	  that	  informs	  the	  present	  study	  is	  the	  field	  of	  information	  studies.	  As	  a	  reminder,	  the	  field	  of	  social	  semiotics	  points	  out	  that	  a	  variety	  of	  semiotic	  resources	  are	  usually	  used	  to	  make	  and	  communicate	  meaning	   and	   not	   only	   written	   and	   spoken	   words.	   Each	   of	   these	   semiotic	  resources	  can	  be	  used	  as	  a	  meaningful	  tool	  allowing	  communicating	  certain	  types	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of	   information	  due	   to	   specific	   affordances	   and	   thus	   contribute	   to	   generate	   and	  shape	  knowledge.	  The	  field	  of	  composition	  studies	  indicates	  in	  a	  complementary	  manner	   that	   composing	   a	   multimedia	   artefact	   is	   more	   than	   writing	   and	  more	  than	  integrating	  various	  semiotic	  resources	  in	  a	  written	  piece	  of	  work.	  It	  means	  properly	   designing	   a	   coherent	   ensemble	   in	   which	   semiotic	   resources	   interact	  with	  other.	  The	  field	  of	  genre	  studies	  highlights	  how,	  in	  the	  scientific	  community,	  written	  words	  are	  used	  generally	  as	  "natural	  facts"	  (Bazerman	  1988:14).	  In	  other	  words,	  a	  scientific	  research	  article,	  in	  contrast	  to	  a	  multimodal	  publication,	  is	  not	  
a	   priori	   a	   space	   for	   experimentation	   or	   exploration	   inviting	   contradictory	  interpretations	   and	   readings.	   It	   is	   dedicated	   to	   a	   conventional	   and	   formal	  dissemination	  of	  research	  findings	  based	  on	  an	  attempt	  to	  maintain	  control	  over	  a	   message	   and	   the	   way	   it	   is	   consumed.	   This	   aspect	   is	   linked	   to	   social	   and	  systemic	   factors	   that	   information	   studies	  help	   taking	   into	   account	   and	   that	   are	  discussed	  in	  the	  present	  section.	  Under	   the	   label	   of	   information	   studies	   various	   fields	   come	   together,	   such	   as	  computer	   science,	   information	   science,	   and	   information	   systems.	   These	   fields	  and	  associated	  research	  areas	  deal	  with	  the	  dissemination	  of	  information	  or	  data,	  from	  a	  technological	  point	  of	  view	  and	  from	  an	  organisational	  and	  human	  point	  of	  view	  as	  well.	  Issues,	  such	  as	  online	  accessibility,	  availability	  and	  readability	  of	  digital	  objects	  in	  the	  long	  term,	  addressed	  by	  these	  research	  areas,	  are	  of	  primary	  importance,	  when	  it	  comes	  to	  the	  dissemination	  of	  scientific	  knowledge	  and	  to	  a	  system	  that	  is	  largely	  based	  on	  its	  capacity	  to	  archive	  and	  reuse	  information	  over	  long	  periods	  of	  time.	  In	   a	   nutshell,	   the	   systemic	   view	   provided	   by	   the	   field	   of	   information	   studies,	  first,	   helps	   understanding	   how	   introducing	   a	   change	   (in	   this	   case,	   storing,	  retrieving	  and	  disseminating	  scientific	  multimedia	  artefacts)	  in	  a	  system	  (in	  this	  case,	  the	  scientific	  communication	  system)	  implies	  significant	  changes	  in	  all	  the	  consecutive	   stages	   of	   a	   production	   process	   (see	   3.3.1).	   Second,	   the	   systemic	  perspective	  provided	  by	  information	  studies	  is	  also	  beneficial	  for	  our	  attempt	  to	  classify	   the	   variety	   of	   publishing	   environments	   (blog,	   repository,	   journal,	  database	  etc.)	  currently	  available	  on	  the	  Internet	  (see	  3.3.2)	  and	  to	  describe	  the	  specificity	   of	   a	   scientific	   journal	   in	   relation	   to	   them.	   Finally,	   the	   field	   of	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information	   studies	   associated	   with	   the	   field	   of	   computer	   sciences	   invite	   to	  approach	  multimodality	   also	   from	   the	   perspective	   of	   hyperconnectivity	   and,	   at	  last,	   raise	   the	   question	   of	   knowledge	   generation	   based	   on	  machine-­‐to-­‐machine	  communication	   –	   i.e.	   by	   purely	   technical	  means	   based	   on	   artificial	   intelligence	  that	   allow	   texts	   to	   “be	   assembled	   and	   reassembled	   without	   passing	   through	  human	  intention	  and	  intelligence"	  (Bazerman	  2011:slide	  2).	  Library	   science	   and	   information	   science,	   often	   associated	   under	   the	   label	  library	   and	   information	   science,	   are	   not	   distinguished	   in	   the	   present	   study.	   As	  reported	   by	  Martínez-­‐Arellano	   (2013),	   library	   science,	   library	   and	   information	  science,	  and	  librarianship,	  each	  of	  these	  fields	  in	  its	  own	  way	  addressing	  matters	  concerning	   knowledge	   transfer	   "to	   a	   certain	   extend	   can	   be	   considered	  interchangeable"	   (Martínez-­‐Arellano	   2013).	   In	   that	   sense,	   they	   are	   included	   in	  the	  field	  of	  information	  studies,	  too.	  In	   the	   following,	   in	   a	   first	   subsection,	   the	   scientific	   communication	   system	   is	  described	   as	   regards	   its	   three	   main	   pillars	   –	   "publicity,	   trustworthiness,	   and	  accessibility"	   (Kling	  2004:594).	  These	  pillars	   are	   revisited	  and	   reinterpreted	   in	  the	   context	   of	   the	   online	   dissemination	   of	   scientific	   information	   (3.3.1).	   In	   a	  second	  subsection,	  the	  specificity	  of	  a	  scientific	  journal	  is	  showed	  in	  comparison	  to	  other	  current	  online	  publishing	  environments	  (3.3.2).	  
3.3.1.	  Publicity,	  Trustworthiness,	  Accessibility	  in	  the	  Digital	  Environment	  
According	   to	   Martínez-­‐Arellano,	   information	   science	   is	   "concerned	   with	   the	  principles	   and	   practices	   of	   production,	   organization	   and	   distribution	   of	  information	   and	   the	   study	   of	   information	   from	   its	   generation	   to	   its	   use	   and	  transmission	   in	   a	   variety	   of	   ways"	   (Martínez-­‐Arellano	   2013:n.pag.).	   Mackenzie	  Owen,	  following	  Bates,	  mentions…	  
…	  three	   ‘big	  questions’	   that	  should	  be	  addressed	  by	   information	  science:	   [1]	   the	  physical	  question:	  the	  properties	  of	  recorded	  information	  and	  the	  laws	  governing	  its	  universe;	  [2]	  the	  social	  question:	  the	  ways	  in	  which	  people	  relate	  to,	  seek	  and	  use	   information;	   [3]	   the	   design	   question:	   how	   to	   achieve	   rapid	   and	   effective	  access	  to	  recorded	  information	  (Mackenzie	  Owen	  2010b:13).	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In	   our	   understanding,	   multimodal	   scientific	   publishing	   raises	   a	   number	   of	  issues	  related	  to	  each	  of	  these	  interrelated	  aspects:	  the	  physical	  question	  engages	  with	  the	  "material	  reality"	  (Unsworth	  2006:58)	  of	  the	  disseminated	  multimedia	  artefact	  produced	  (see	  2.2.2):	  is	  a	  scientific	  multimedia	  artefact	  a	  whole	  or	  is	  it	  a	  set	   of	   objects,	   each	   of	   them	   requiring,	   for	   instance,	   a	   digital	   object	   identifier?	  "Artifacts	  of	  scholarly	  communication,	  such	  as	  publications	  and	  e-­‐mail	  messages,	  are	  objects	  that	  can	  be	  used	  as	  whole	  units,	  or	  disaggregated	  and	  reaggregated.	  They	   can	   be	   counted,	   mined,	   stored,	   retrieved,	   and	   preserved"	   (Borgman	  2007:164).	  The	  social	  question	   is	   linked	  to	   the	  "social	  reality"	  (Unsworth	  2006:58)	  of	   the	  multimedia	   artefact	   (see	   2.2.2):	  which	   kind	   of	   interaction	   is	   possible	  with	   this	  specific	   multimedia	   artefact?	   How	   can	   it	   be	   referred	   to?	   How	   shall	   it	   be	  appropriately	  quoted:	  as	  a	  textual	  content	  only	  as	  it	  is	  the	  case	  traditionally,	  as	  a	  process,	   as	   a	   product?	   Kallinikos	   et	   al.	   (2013)	   treat	   this	   issue	   in	   relation	   to	  webpages	  and	  mention	  new	  practices	  that	  cope	  with	  this	  ambivalence:	  
Given	  the	  nature	  of	  the	  Web,	  the	  Internet	  Archive	  has	  developed	  a	  range	  of	  new	  practices	   that	   seek	   to	   deal	  with	   the	   inherent	   fluidity	   of	  webpages	   by	   “freezing”	  content	   at	   a	   given	   time.	   This	   is	   done	   by	   taking	   snapshots	   of	  webpages	   that	   are	  automatically	   selected	   and	   harvested	   by	   a	   Web	   crawler	   (Kallinikos	   et	   al.	  2013:361).	  
Is	   a	   snapshot	   of	   a	   scientific	   multimedia	   artefact	   a	   satisfying	   solution?	   The	  answer	  to	  this	  question	  depends	  on	  the	  third	  aspect	  or	  the	  design	  question	  taken	  up	   by	   Mackenzie	   Owen.	   The	   design	   question	   is	   associated	   with	   the	   "semiotic	  reality"	  (Unsworth	  2006:58)	  of	  the	  scientific	  multimedia	  artefact	  (see	  2.2.2):	  how	  can	  a	  scientific	  multimedia	  artefact	  remain	  accessible	  over	  time	  (a	  requirement	  of	   the	  scientific	   communication	  system)	  and	  which	  version	  of	   it,	  which	  state	  of	  interactivity	  with	  it?	  Given	  the	  "rapid	  obsolescence"	  of	  digital	  products,	  formats	  and	   the	   supporting	   software,	   this	   is	   a	   major	   issue	   for	   multimodal	   scientific	  publishing:	  
When	   web	   pages	   are	   not	   regularly	   updated	   and	   attended	   to,	   after	   all,	   they’re	  subject	   to	   rapid	   degeneration:	   aging	   styles,	   outdated	   standards,	   and	   worst,	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perhaps,	   ‘link	   rot.’	   Such	   ephemerality	   makes	   it	   arguable	   that	   the	   unspoken	  contract	  between	   the	  author	  and	   the	  reader	  of	  a	  piece	  of	  digital	   text	   is	   radically	  different	   from	   that	   between	   the	   author	   of	   a	   book	   and	   its	   reader;	   rather	   than	  assuming	   that	   the	   text	   is	   fixed,	   complete,	   and	   stable,	   the	   reader	  of	   a	  digital	   text	  may	  well	  assume	  otherwise	  (Fitzpatrick	  2011b:11).	  
If	  information	  studies	  try	  to	  answer	  the	  question	  "who	  seeks	  what	  from	  whom,	  through	  what	  channel,	  and	  with	  what	  purpose"	  (Vickery	  1997:459),	  the	  equation	  (digital	  multimodality	  +	   scientific	  publishing)	   to	   solve	   in	   this	  work,	   requires	   to	  address	   three	   kinds	   of	   issues,	   from	   a	   systemic	   point	   of	   view:	   the	   first	   kind	   of	  issues	   is	   a	   legacy	   of	   print	   technologies,	   the	   second	   kind	   is	   linked	   to	   digital	  technologies	   and	   the	   affordances	   of	   the	   web	   and	   the	   third	   kind	   results	   from	  multimodal	  approaches	  to	  scientific	  publishing.	  As	   for	   the	   legacy	  of	  print	   technologies,	   the	  scientific	  communication	  system	  is	  based	   on	   requirements	   and	   standards	   defined	   by	   the	   "affordances	   of	  reading/writing	  on	  paper"	  (Taipale	  2014:532)	  or	  printed	  documents.	  This	  is	  not	  astonishing	   after	   several	   hundred	   years	   of	   co-­‐evolution	   of	   science	   and	   print	  technologies	   in	   comparison	   to	   which	   the	   emergence	   of	   digital	   technologies	   is	  short	  and	  recent.	  The	  most	  obvious	  affordance	  of	  the	  print	  document	  is	  stability	  and	  permanence	  (in	  comparison	  to	  the	  evanescent	  nature	  of	  memory),	  as	  well	  as	  solidity	   in	  comparison	  to	  the	  fluidity	  or	   liquidity	  (Casati	  et	  al.	  2007)	  of	  a	  digital	  object.	  This	  stability	  is	  also	  linked	  to	  the	  established	  main	  pillars	  of	  the	  scientific	  communication	   system:	   awareness	   or	   "publicity",	   archiving	   or	   "accessibility",	  registration	  and	  certification	  or	  "trustworthiness":	  
Publicity:	  The	  document	  has	  to	  be	  announced	  to	  scholars	  so	  that	  they	  may	  learn	  about	   its	   existence.	   …	   Trustworthiness:	   The	   document	   has	   been	   subjected	   to	   a	  social	  process	  that	  assures	  readers	  that	  the	  content	  of	  the	  document	  satisfies	  the	  norms	   of	   quality	   accepted	   by	   the	   community.	   …	   Accessibility:	   Readers	  must	   be	  able	  to	  access	  the	  document	  in	  a	  stable	  manner	  over	  time	  (Kling	  2004:594).	  
All	   of	   these	   elements	   have	   been	   subject	   to	   intense	   and	   contradictory	  discussions	   at	   the	   time	   of	   the	   first	   electronic	   scientific	   journals	   ("Flora	   Online	  first	  appeared	  in	  January	  of	  1987",	  Arlinghaus	  et	  al.	  1993:4)	  and	  even	  before,	  at	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the	   time	   of	   the	   first	   "interactive	   terminal[s]"	   (Herschman	   1970).	   Around	   45	  articles	   published	   between	   1970	   and	   2013,	   collected	   in	   relation	   to	   this	   work,	  contain	   the	   word	   "future"	   associated	   with	   "scientific	   publishing"	   or	   "scholarly	  publishing".	   They	   all	   express	   –	   directly	   or	   not,	   explicitly	   or	   not	   -­‐	   statements	   in	  relation	   to	   publicity,	   trustworthiness	   and	   accessibility	   of	   scientific	   information.	  In	  the	  following	  a	  few	  of	  them	  are	  listed	  in	  chronological	  order:	  	   Herschman	   1970	   The	  primary	  journal	  -­‐	  past,	  present,	  and	  future	  Senders	   1976	   The	  scientific	  journal	  of	  the	  future	  Garfield	   1980	   Has	  scientific	  communication	  changed	  in	  300	  years?	  Broad	   1982	   Hournals	  fearing	  the	  electronic	  future	  Odlyzko	   1995	   Tragic	  loss	  or	  good	  riddance?	  The	  impending	  demise	  of	  traditional	  scholarly	  journals	  Heller	   1996	   Publishing	  on	  the	  internet	  -­‐	  a	  proposal	  for	  the	  future	  Walker	   1997	   The	  electronic	  future	  of	  scientific	  journals	  -­‐	  -­‐	  	  Smith	   1999	   Prolegomena	  to	  any	  future	  e-­‐publishing	  model	  Renear	  and	  Palmer	   2009	   Strategic	  reading,	  ontologies,	  and	  the	  future	  of	  scientific	  publishing	  Willinsky	   2003	   The	  future	  of	  scholarly	  publishing	  Byrnes	  et	  al	   2013	   The	  four	  pillars	  of	  scholarly	  publishing	  -­‐	  the	  future	  and	  a	  foundation	  	   The	  overall	  picture	   that	  emerges	   is	   a	  piecemeal	  approach	   that	  gave	   reason	   to	  Schaffner	  to	  conclude	  his	  paper	  dedicated	  to	  "the	  future	  of	  the	  scientific	  journals"	  publishing	   in	   1994	   as	   follows:	   "unless	   electronic	   journals	   can	   meet	   the	   most	  basic	  needs	  of	  researchers	  and	  readers	  that	  have	  been	  satisfied	  by	  print	  journals	  for	   almost	   350	   years,	   they	   will	   not	   be	   successful"	   (Schaffner	   1994:246).	  Translated	  into	  terms	  of	  the	  present	  discussion,	  this	  means	  that	  issues	  of	  concern	  closely	   linked	   to	   print	   technologies	   –	   publicity	   (indexing	   service,	   citation),	  trustworthiness	  (peer	  review),	  and	  accessibility	  ("archivability",	  Arlinghaus	  and	  Zander	  2008:n.pag.)	  –	  do	  not	  disappear	  with	  the	  digital	  mode	  of	  distribution	  on	  the	   one	   hand,	   and	   that	   they	   have	   to	   be	   regarded	   as	   essential	   dimensions	   by	  editorial	  initiatives	  based	  on	  a	  multimodal	  approach.	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Issues	   of	   concern	   linked	   to	   the	   affordances	   of	   the	   web	   as	   regards	   scientific	  standards	  and	   requirements	   (publicity,	   trustworthiness	  and	  accessibility),	  have	  already	  been	  partially	  discussed	  when	  the	  characteristics	  of	  digital	  objects	  have	  been	  introduced	  (see	  3.1.2):	  the	  main	  properties	  of	  digital	  objects	  –	  interactivity,	  distributedness,	   editability	   and	   openness	   –	   have	   been	   compared	   to	   the	  characteristics	   of	   the	   scientific	   article	   published	   online.	   In	   this	   respect,	   it	   has	  been	   noted	   that	   formal	   scientific	   publishing	   in	   academic	   journal	   tends	   to	  approach	   the	   affordances	  of	   the	  web	  as	   a	   threat	   rather	   than	  as	   an	  opportunity	  (Mackenzie	   Owen	   2010):	   interactivity/connectivity	   is	   a	   threat	   with	   respect	   to	  potential	  copyright	  misuse	  (the	  awareness	  function	  or	  publicity),	  distributedness	  is	   a	   threat	   with	   respect	   to	   potential	   plagiarism	   (the	   registration	   function),	  editability	   is	   a	   threat	   with	   respect	   to	   potential	   obsolescence	   (archivability	   or	  accessibility,	   the	   archiving	   function),	   openness	   is	   a	   threat	   with	   respect	   to	  potential	   fake	   science	   (the	   certification	   function,	   prestige	   and	   reputation,	   or	  trustworthiness).	  This	  obviously	  does	  not	  mean	  that	  alternative	  publishing	  models	  have	  not	  been	  suggested	  or	   implemented	  (see,	  among	  others,	  Willinsky	  2000;	  Bachrach	  2001;	  McKiernan	   2003a,	   2003b,	   2003c;	  Whitworth	   and	   Friedman	  2009a,	   2009b;	   and	  Hendler	   2007a,	   2007b,	   2007c).	   These	   alternative	  models	   consider	   logically	   the	  digital	  environment	  as	  an	  opportunity	   rather	   than	  as	  a	   threat	  and	  analyse	  how	  the	   three	   main	   pillars	   of	   the	   scientific	   communication	   system	   (publicity,	  trustworthiness	   and	   accessibility)	   can	   be	   adapted	   to	   web	   publishing	   and	   the	  digital	   environment.	   Two	   interrelated	   models	   have	   emerged	   from	   these	  discussions:	  the	   'open	  access	  and	  rapid	  publication'	  model	  and	  the	   'transparent	  review	  process'	  model.	  Still	   in	   relation	   to	   the	  main	   pillars	   of	   the	   scientific	   communication	   system,	   a	  second	  series	  of	   issues	   linked	  to	  digital	   technologies	  and	  the	  affordances	  of	   the	  web	   has	   to	   be	   addressed	   in	   relation	   to	   another	   unique	   aspect	   of	   the	   digital	  environment.	   This	   series	   of	   issues	   is	   also	   related	   to	   issues	   derived	   from	  multimodal	  approaches	   to	  scientific	  publishing.	  The	  digital	  environment	  can	  be	  described	   as	   a	   conjunction	   of	   "three	   key	   technological	   systems	   –	   the	   Internet,	  multimedia,	   and	   hypertext"	   (Guay	   1995.n.pag.).	   As	   a	   consequence	   of	   their	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merger,	   it	   tends	   to	   closely	   interconnect	   three	   processes	   that	   were	   formerly	  clearly	  separate:	  writing	  (composing),	  publishing	  (evaluating	  and	  disseminating),	  reading	  (consuming).	  As	  a	  result,	  various	  types	  of	  scientific	   information	  (paper,	  conference	   paper,	   abstract,	   review,	   index	   etc.),	   all	   kind	   of	   data	   (raw	   data,	  multimedia	  data,	  metadata	  etc.)	  and	  documents	  (project	  documentation,	  report,	  transcript,	   workshop	   announcement,	   course	   description	   etc.),	   with	   various	  statuses	   (formal,	   informal;	  preprint,	   print	   and	   reprint;	   pre-­‐peer	   reviewed,	  peer	  reviewed,	  and	  post-­‐peer	  reviewed	  –	  see	  Stang	  et	  al.	  2008),	  are	  currently	  available	  in	  a	  variety	  of	  publishing	  environments	  (blog,	  discussion	  forum,	  video	  repository,	  website,	   journal	   etc.),	   and	   this	   in	   a	   variety	   of	   formats	   (from	   blog	   post,	   video	  presentation,	   infographics	   to	   Prezi	   or	   PowerPoint	   presentation	   etc.).	   In	   a	  nutshell,	   the	  current	  situation	   is	  almost	  opposite	   to	   the	  "ideal	  online	  resource",	  once	   described	   by	   Harnad	   and	   Carr:	   "All	   research	   papers	   in	   all	   fields,	  systematically	   interconnected,	   effortlessly	   accessible	   and	   rationally	   navigable	  from	  any	  researcher’s	  desk	  worldwide	  (Harnad	  and	  Carr	  2000:630).	  Already	   in	  1997	  Vickery	  pointed	  out	   that	   the	   "distribution	   [of	   information]	   in	  innumerable	  channels,	  both	  printed	  and	  electronic"	  (Vickery	  1997:464)	  has	  to	  be	  understood	   as	   a	   cause	   and	   not	   as	   a	   consequence	   of	   "the	   fragmentation	   of	  knowledge	  [in	  parallel	  to]	  its	  increasing	  specialisation	  …	  The	  sum	  of	  knowledge	  on	   a	   topic	   is	   thus	   scattered	   among	  many	  messages	   of	   varying	   origin,	   in	  many	  channels,	   perhaps	   in	   many	   information	   stores"	   (Vickery	   1997:464).	   More	  recently,	  in	  a	  blog	  post,	  Chang	  (2008),	  not	  without	  humour,	  makes	  an	  attempt	  to	  "[wade]	   through	   and	   [address]	   the	   confusion	   of	   scholarly	   communication	  semantics",	  relating	  especially	  to	  "the	  archiving	  of	  research	  works".	  After	  listing	  various	   denominations	   (archive,	   repository,	   library,	   search	   engine,	   database,	  data	   service,	   infoscience,	   research	   network,	   knowledge	   bank,	   open	   source	  platform),	   he	   concludes:	   "there	   is	   still	   plenty	   of	   semantical	   unclarity	   regarding	  the	   archiving	   of	   research	   works"	   (Chang	   2008:n.pag.).	   Kenney	   et	   al.	   (2006)	  mention	  the	  same	  abundance	  as	  well	  as	  the	  same	  confusion	  and	  offer	  a	  list	  that	  include	  bibliographies,	  discussion	  forums,	  blogs,	  What’s	  New	  and	  News	  Listings,	  online	   Journals	   and	   newsletters,	   web	   sites"	   (see	   Kenney	   et	   al	   2006:68).	   A	  personal	   exploration	   of	   current	   publishing	   environments	   adds	   the	   following	  items	   to	   the	   above	   lists:	   blog,	   newsletter,	   bulletin,	   digest,	   search	   engine,	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searchable	   databases,	   archive,	   database,	   digital	   library,	   channel,	   video	   sharing	  website,	   informational	   website,	   journal,	   forum,	   discussion	   list,	   middle-­‐state	  publication	   as	  well	   as	   institutional,	   subject,	   or	   discipline-­‐based	   repository	   (see	  Appendix	  2).	  As	  a	  consequence	  of	  such	  a	  multiplication	  of	  available	  options	  for	  disseminating	  different	   types	  of	   scientific	   information,	   common	  distinctions	  are	   less	  effective:	  the	   dividing	   lines	   between	   formal	   (a	   paper)	   and	   informal	   (a	   lab	   meeting)	  communication,	   internal	   and	   external	   communication,	   as	   well	   as	   between	  primary,	   secondary,	   and	   tertiary	   sources	   of	   information,	   but	   also	   the	   dividing	  lines	  between	  formal	  and	  grey	  (or	  gray)	  literature,	  are	  becoming	  more	  and	  more	  blurred.	  Pappas	  and	  Williams,	  in	  describing	  the	  current	  state	  of	  affairs	  regarding	  the	  difficulty	  to	  classify	  digital	  information,	  remind	  us	  the	  conventional	  status	  of	  non-­‐written	  material	  –	  and	  thus	  the	  status	  of	  other	  semiotic	  resources	  other	  than	  written	  words	  –	  relegated	  so	  far	  to	  the	  archives:	  
Rothstein	  and	  Hopewell	  propose	  that	  eventually	  grey	  literature	  will	  include	  non-­‐written	  material,	  …	  "written	  media	  may	  no	  longer	  be	  the	  only	  archival	  source	  of	  scientific	   information.	  Consider,	   for	  example,	   the	  potential	   for	  podcasts	  or	  video	  clips	   of	   scientific	   reports	   as	   sources	   of	   data	   relevant	   to	   a	   synthesis”.	   The	  proliferation	  of	   institutional	  Facebook	  pages,	  blogs,	   and	  wikis	  and	   the	  advent	  of	  Slideshare	   presentations	   suggest	   that	   this	   era	   may	   have	   arrived.	   Although	   the	  timeliness	   of	   grey	   literature	   is	   important,	   there	   are	   some	   disadvantages.	   A	  significant	   disadvantage	   is	   that	   it	   …	   "is	   not	   peer	   reviewed	   and	   not	   indexed	   in	  major	  bibliographic	  resources"	  (Pappas	  and	  Williams	  2011:229).	  
It	  shall	  be	  clear	  now	  that	  traditional	  distinctions	  do	  not	  work	  properly	  in	  digital	  environments	   –	   with	   one	   notable	   exception	   perhaps,	   which	   is	   the	   difference	  between	   peer-­‐reviewed	   and	   "not	   peer-­‐reviewed"	   publications.	   The	   situation	   is	  becoming	   even	   more	   complex	   when	   new	   distinctions	   are	   promoted	   that	   have	  been	   specifically	   created	   for	   to	   do	   justice	   to	   digital	   objects	   stored	   in	   digital	  environments,	   such	  as	  dark,	  dim	  and	   light	   archive.	  This	  distinction	   is	  based	  on	  the	  criterion	  of	  accessibility,	  but	  is	  not	  always	  clear-­‐cut	  either:	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A	  repository	  that	  preserves	  material	  for	  future	  use	  but	  does	  not	  provide	  current	  access	   is	   often	   referred	   to	   as	   a	   dark	   archive	   (Pearce-­‐Moses	   2005).	  …	   In	   reality,	  however,	   even	   the	   darkest	   of	   archives	   must	   permit	   some	   access	   by	   repository	  staff.	   The	   level	   of	   public	   access	   to	   the	   system	   can	   further	   distinguish	   dark	  archives.	  Some	  dark	  archives	  stress	   that	   they	  are	  dark	  because	   the	  system	  itself	  has	  no	  public	   interface	  and	  allows	  no	  public	   access	  …	  Other	  dark	  archives	  have	  public	   interfaces	   but	   allow	   no	   public	   access	   until	   a	   trigger	   event	   occurs.	   That	  trigger	   event	   could	   be	   negotiated	  with	   the	   content	   contributor	   ….	   People	   often	  refer	  to	  these	  archives	  as	  “dim,”	  even	  “light,”	  archives	  (Kenney	  et	  al.	  2006:54)	  
Still	   in	   relation	   to	   the	   specific	   affordances	   of	   the	   digital	  mode	   of	   distribution,	  middle-­‐range	   publications	   and	  middle-­‐state	   publications	   take	   advantage	   of	   the	  fact	  that	  the	  three	  activities	  of	  composition,	  of	  dissemination	  and	  of	  consumption	  tend	   to	   be	   almost	   simultaneously	   performed	   online.	   Moreover	   these	   types	   of	  publication,	   often	   associated	   with	   visual	   materials,	   raise	   further	   issues	  concerning	   the	   popularization	   of	   science	   and	   the	   multiple	   publics	   of	   science	  (Stichweh	  2003):	  who	  produces	  which	  kind	  of	  scientific	  information	  and	  how	  is	  it	  communicated	  to	  which	  target	  groups	  (practitioners,	  experts,	  children,	  students,	  general	   public)?	   Salter	   and	   Gann	   (2001)	   analyse	   "the	   role	   of	   middle	   range	  publications	   in	   the	   development	   of	   engineering	   knowledge"	   and	   define	   this	  category	  of	  publications	  in	  relation	  to	  visual	  materials:	  
All	   forms	   of	   middle	   range	   publications	   are	   timely	   and	   user-­‐oriented.	   Visual	  images	   are	   usually	   concentrated	   in	   commercial-­‐oriented	   professional	   journals	  and	   corporate	   reports.	   Negative	   results	   also	   usually	   do	   not	   appear	   in	  academic	   articles,	   product	   catalogues,	  web	   sites	   and	   newspapers.	  …	   The	   core	  benefits	  of	  middle	   range	  publications	   are	  timeliness,	   user-­‐orientation	  and	  visual	  images.	   All	   forms	  of	  middle	  range	  publications	  share	  these	   features	  (Salter	  and	  Gann	  2001:24).	  	  
In	   an	   editorial	   posted	   in	   2013	   in	   an	   online	   periodical	   "occupy[ing]	   the	   niche	  between	   academic	   blogs	   and	   journals",	   Hawreliak	   defines	   middle-­‐state	  publishing	   as	   "hybrid	   publishing	   [that]	   can	   provide	   the	   timeliness	   and	  succinctness	   of	   a	   blog,	   while	   retaining	   the	   rigor	   and	   context	   of	   a	   conventional	  journal	  article"	  (Hawreliak	  2013:n.pag.).	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To	  conclude	  this	  overview,	  a	  last	  issue	  of	  concern	  with	  respect	  to	  the	  three	  main	  pillars	  of	  the	  scientific	  communication	  system	  (trustworthiness,	  accessibility,	  and	  publicity)	  and	  to	  the	  advent	  of	  digital	  and	  multimodal	  scientific	  publishing	  can	  be	  mentioned.	   The	   need	   to	   define	   digital	   standards	   may	   be	   considered	   as	   a	  synthesis	   of	   all	   the	  previous	   issues	  discussed	   above.	  This	   aspect	   is	   particularly	  noticeable	  in	  life	  sciences:	  
Every	  year,	  even	  every	  day,	  that	  passes	  without	  the	  biological	  information	  that	  is	  obtained	   and	   published	   by	   tens	   of	   thousands	   of	   laboratories	   worldwide	   being	  machine-­‐readable	  is	  a	  lost	  opportunity	  and	  a	  costly	  affair.	  Essentially,	  if	  there	  are	  no	  digital	  standards	  on	  how	  information	  can	  be	  delivered,	  the	  information	  is	  not	  really	  accessible	  in	  the	  sea	  of	  published	  papers	  (Superti-­‐Furga	  et	  al.	  2008:1169).	  
Callahan	   et	   al.,	   still	   in	   the	   domain	   of	   life	   sciences,	   describe	   how	   the	   digital	  abundance	   of	   information	   could	   undermine	   the	   foundations	   of	   the	   scientific	  communication	  system:	  
With	   the	   advent	  of	   the	  World	  Wide	  Web,	   journals	  have	   increasingly	   augmented	  their	   peer-­‐reviewed	   journal	   publications	  with	   downloadable	   experimental	   data.	  While	   the	   increase	   in	   data	   availability	   should	   be	   cause	   for	   celebration,	   the	  potential	  for	  biomedical	  discovery	  across	  all	  of	  these	  data	  is	  hampered	  by	  access	  restrictions,	   incompatible	   formats,	   lack	   of	   semantic	   annotation	   and	   poor	  connectivity	  between	  datasets	  (Callahan	  et	  al.	  2013:200).	  
Borgman	   finally	   suggests	   that	   what	   is	   usually	   perceived	   as	   information	  overload	  or	  "data	  deluge"	  has	  to	  be	  viewed	  in	  relation	  to	  the	  current	  context	  and	  the	  lack	  of	  appropriate	  tools	  or	  procedures:	  
Scientific	   data	   are	   the	   fastest-­‐growing	   portion	   of	   the	   content	   layer.	   The	   data	  deluge	  has	  arrived,	  but	  the	  means	  to	  capture	  and	  curate	  it	  are	  in	  their	  infancy.	  We	  have	  only	  begun	  to	  understand	  how	  to	  emulate	  the	  legimitization,	  dissemination,	  and	   access	   and	   curation	   functions	   of	   the	   scholarly	   publishing	   system	   for	   data…	  (Borgman	  2007:182).	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In	   the	   context	   of	   this	   overview	   of	   the	   diversity	   of	   the	   fast-­‐moving	   digital	  publishing	   landscape,	   how	   can	   the	   specificity	   of	   scientific	   journals	   be	   defined?	  Which	  functions	  do	  they	  currently	  serve?	  Which	  new	  functions	  could	  they	  serve?	  How	  are	   their	   traditional	   functions	  maintained	  or	   reinforced?	  And	   finally	  what	  role	   may	   multimodal	   publishing	   play	   in	   this	   context?	   These	   questions	   are	  answered	   in	   the	   following	   subsection,	   starting	   with	   the	   history	   of	   scientific	  journals	  and	  then	  exploring	  their	  present	  situation.	  
3.3.2.	  The	  Specificity	  of	  the	  Scientific	  Journal	  
Whereas	   the	   Gesta	   Lynceorum	   is	   recognised	   to	   be	   "the	   first	   proceedings	  published	   by	   the	   Italian	   Academia	   dei	   Lincei	   in	   1609"	   (Willis	   and	   Bull	  2000:n.pag.),	  "the	  beginnings	  of	  scientific	  journalism	  are	  generally	  placed	  in	  the	  year	   1665,	   the	   year	   that	   saw	   the	   introduction	   of	   both	   the	   Philosophical	  
Transactions	  and	  the	  Journal	  des	  Sçavans"(Kronick	  1976:5).	  The	  scientific	  journal	  was	   born	   in	   the	   context	   of	   the	   scientific	   revolution	   (1450-­‐1700)	   and	   in	   the	  context	  of	  the	  "outstanding	  new	  communication	  technologies	  [of	  that	  era	  –	  that	  is	  to	   say]	   "printing	   and	   the	   woodcut,	   engraving	   and	   etching	   (Vickery	   2000:183).	  Schaffner	   underlines	   the	   roles	   played	   by	   the	   experimental	   method	   in	   the	  development	  of	  the	  first	  scientific	  journals:	  
Gradually	   the	  practice	  of	  observation	  was	  refined,	  and	  the	  experimental	  method	  emerged.	   One	   of	   the	   purposes	   of	   the	   new	   scientific	   societies	   established	   in	   the	  seventeenth	  century	  was	  to	  sponsor	  public	  demonstrations	  of	  experiments.	  At	  the	  same	   time	   the	   practice	   of	   private	   correspondence	   among	   scientists	   in	   Europe	  served	   to	   communicate	   additional	   experimental	   results.	   The	   experimental	  approach	  called	  for	  a	  reporting	  of	  small,	  discrete	  units	  of	  information,	  rather	  than	  in-­‐depth	   development	   of	   broad	   topics.	   This	   type	   of	   report	  was	   ideally	   suited	   to	  the	  format	  of	  the	  letter	  and	  later	  to	  that	  of	  the	  journal	  (Schaffner	  1994:240).	  
The	   gradual	   establishment	   of	   the	   peer-­‐review	   system	   –	   "antecedents	   of	   peer	  review	   practices	   go	   back	   to	   the	   17th	   century	   (Kronick	   1990:1321)	   –	   as	   an	  essential	   feature	   of	   scientific	   journals	   marks	   another	   milestone	   in	   scientific	  communication.	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If	   the	   17th	   century	   is	   generally	   considered	   as	   a	   turning	   point	   in	   relation	   to	  scientific	   communication,	   the	   18th	   and	   19th	   centuries	   can	   be	   viewed	   as	   the	  centuries	   of	   the	   development,	   refinement	   and	   consolidation	   of	   the	   refereed	  journal	  as	   it	   is	  known	   today.	  For	   instance,	   the	   tension	  between	  communicating	  and	  discussing	  new	  ideas	  (the	  journal	  as	  a	  forum)	  on	  the	  one	  hand,	  and	  recording	  and	  archiving	  scientific	  documents	  (the	  journal	  as	  an	  archive)	  on	  the	  other	  hand,	  is	  present	  since	  the	  beginning	  until	  nowadays	  (Zatz	  2000:451).	  On	  this	  basis,	   it	  can	   be	   stated	   that	   the	   scientific	   journal	   "has	   been	   the	   mainstay	   of	   scholarly	  publishing	  for	  some	  350	  years"	  (Willinsky	  2003:873).	  A	  scientific	  journal	  is	  defined	  in	  relation	  to	  three	  "primary	  tenets:	  "IMRaD,	  peer	  review	  and	  editorial	  decision"	  (Linkov	  et	  al.	  2006:596).	  To	  these	  three	  tenets,	  the	  International	  Standard	  Serial	  Number	  (ISSN)	  can	  also	  be	  viewed	  as	  an	  essential	  component	   allowing	   distinguishing	   between	   periodicals:	   "The	   presence	   of	   an	  ISSN	   lends	   an	   air	   of	   legitimacy	   to	   these	   publications	   and	   helps	   in	  weeding	   out	  more	   ephemeral	   publications	   such	   as	   newsletters	   and	   magazines"	   (Angrosh	  2005:57).	  The	  20th	  century	  can	  be	  considered	  as	  a	  second	  turning	  point	  due	  to	  the	  advent	  of	  new	  communications	  technology,	  such	  as	  
the	   cine	   film,	   radio	   and	   television,	   office	   duplicating,	   photocopying,	   offset	  lithography,	   microforms,	   photocomposition,	   facsimile,	   interactive	   computers,	  computer	   typesetting,	  word	  processors,	  desktop	  publication,	   telecommunication	  networks,	  satellites,	  electronic	  mail,	  magnetic	  and	  optical	  data	  storage,	  computer	  graphics	  (Vickery	  2000:185).	  
In	  the	  context	  of	  this	  global	  evolution,	  the	  main	  motives	  for	  launching	  the	  first	  online	  journals	  in	  the	  late	  1980s	  revolve	  around	  three	  issues:	  a)	  the	  rising	  cost	  of	  printed	  journals,	  publication	  delay	  of	  printed	  journals	  and	  "the	  fairness	  of	  blind	  reviewing	   practices"	   (Kling	   and	   Callahan	   2003:127).	   Online	   publishing	   and	  electronic	   publishing	   have	   to	   be	   distinguished	   here	   in	   order	   to	   emphasise	   a	  specific	   momentum	   (occurring	   in	   the	   late	   1980s	   and	   at	   the	   beginning	   of	   the	  1990s)	   towards	   a	   more	   widespread	   adoption	   of	   the	   new	   digital	   mode	   of	  distribution.	   Lancaster	   (1995)	   points	   out	   that	   electronic	   publishing	   "can	   be	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traced	  back	  to	  the	  early	  1960s"	  (Lancaster	  1995:518),	  but	  at	   that	  time	   journals	  were	   evidently	   not	   yet	   distributed	   online.	  When	   online	   journals	   were	   one	   the	  way	  of	  becoming	  the	  new	  norm	  over	  the	  1990s,	  they	  were	  on	  features	  like	  easy	  access,	  rapid	  publication	  and	  transparent	  review	  process	  that	  can	  be	  understood	  as	  attempts	  of	  the	  scientific	  community	  to	  regain	  control	  over	  its	  research:	  "The	  academic	   community	   has	   lost	   control	   over	   its	   research	   output	   since	   the	  published	  results	  of	  its	  research	  are	  not	  disseminated	  directly	  by	  the	  universities	  but	  by	  journal	  publishers"	  (Lancaster	  1995:524).	  The	   "substantial	   advantages	   over	   paper	   books	   [offered]	   by	   publications	   in	  electronic	  form"	  (Lancaster	  1989:324),	  if	  immediately	  perceived,	  the	  opportunity	  to	   disseminate	   "hypermedia	   publications"	   (Lancaster	   1989:324),	   that	   is	   to	   say	  scientific	  multimedia	   artefact,	   do	   not	   appear	   to	   be	   among	   the	  main	   incentives	  leading	   to	   the	  adoption	  of	   the	  digital	  mode	  of	   communication.	   It	   is	  worthwhile	  coming	  back	  to	  the	  evolutionary	  model	  proposed	  by	  Lancaster	  in	  1989.	  Already	  back	   then,	   he	   conceived	   as	   a	   sixth	   and	   "last"	   step	   in	   the	   "use	   of	   electronics"	   a	  move	  that	  is	  akin	  to	  multimodality	  as	  defined	  in	  the	  present	  study.	  Multimodality,	  indeed,	   allows	   presenting	   "information	   or	   inspiration	   in	   new	   ways,	   including	  movement	   and	   sound	   …	   with	   less	   reliance	   on	   text"	   (Lancaster	   1989:318).	   In	  contrast,	  the	  first	  step	  for	  Lancaster	  
is	   the	   use	   of	   electronic	   devices	   to	   generate	   publications	   through	   "computer	  typesetting"	   …	   The	   second	   and	   third	   stages	   of	   the	   evolution	   …	   refer	   to	   the	  distribution	  of	   publications	   in	   electronic	   form.	   In	   the	   second	   stage,	   publications	  are	  distributed	  in	  electronic	  form	  as	  well	  as	  in	  the	  form	  of	  print	  on	  paper.	  In	  the	  third	  stage,	  however,	  completely	  new	  publications	  emerge	  only	   in	  the	  electronic	  medium	  …	  (Lancaster	  1989:317-­‐319).	  
Lancaster's	   "attempt	   …	   to	   show	   the	   most	   important	   stages	   involved	   in	   the	  evolution	   of	   electronic	   publishing	   from	   the	   early	   1960s	   to	   the	   present	   (and,	  indeed,	  into	  the	  future)	  (Lancaster	  1989:316)	  has	  to	  be	  considered	  as	  farsighted,	  if	  not	  premonitory.	  The	  current	  situation	  of	  scientific	  publishing,	  25	  years	  after	  Lancaster’s	   take,	   can	   best	   be	   described	   by	   a	   predominance	   of	   his	   third	   stage,	  whereas	   the	  sixth	  stage	  yet	  only	  concerns	  a	  handful	  of	   individuals	  and	   isolated	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initiatives	   (see	   Chapter	   4).	   Overall	   then,	   "in	   the	   sciences,	   and	   increasingly	   the	  social	   sciences	   [and	   the	   humanities],	   electronic	   publication	   has	   become	   the	  standard	  mode	  of	   scholarly	   communication.	  The	  humanities	  have	  been	   slow	   to	  follow,	  particularly	  art	  history	  and	  other	  disciplines	   traditionally	  dependent	  on	  sustained,	  linear	  argumentation	  (Ballon	  and	  Westermann	  2006:10).	  The	  specificity	  of	  the	  scientific	  journal	  can	  be	  explained	  in	  historical	  terms,	  as	  it	  is	   the	   most	   ancient	   medium	   disseminating	   validated	   scientific	   information.	  However,	  history	  alone	  does	  not	  explain	  why	  the	  scientific	  journal	  has	  not	  been	  totally	  replaced	  by	  some	  other	  channel	  of	  communication,	  among	  the	  countless	  channels	   that	   are	  available	   today	  and	   that	   are	  more	  efficient	   in	   terms	  of	  delay,	  cost	   and	   transparency.	   Taking	   an	   institutional	   view	   provides	   a	   second	   type	   of	  explanation:	   publishing	   in	   a	   peer-­‐reviewed	   journal	   is	   a	   prerequisite	   for	   tenure	  and	  promotion	  in	  academia.	  In	  that	  respect,	  the	  article	  is	  "no	  longer	  intrinsically	  a	   means	   of	   distributing	   knowledge"	   (Steel	   2006:175),	   but	   an	   administrative	  requirement.	  The	  permanence	  of	  the	  scientific	  journal	  is	  even	  more	  surprising	  in	  view	  of	  the	  fact	   that	   its	   core	   mechanism	   –	   the	   review	   system	   –	   has	   been	   subject	   to	  considerable	   criticism:	   for	   instance	   Cawley	   (2011)	   asks,	   "Is	   peer	   review	  unethical?"	   Using	   a	   similar	   tone,	   Linkov	   et	   al.	   (2006)	   sceptically	   question,	   "Is	  there	   science	   behind	   peer	   review?"	   Despite	   this	   criticism,	   a	   recent	   survey	  (Mulligan	  et	   al.	  2013)	   tends	   to	   confirm	  what	  Szklo	  already	  mentioned	   in	  2006,	  "peer-­‐review	  has	  been	  [and	  will	  stay]	  the	  bedrock	  of	  science,	  notwithstanding	  its	  flaws	  reflected	  by	  a	  less-­‐than-­‐perfect	  reliability	  and	  an	  unknown	  validity"	  (Szklo	  2006:35).	  The	   review	   system	   is	   therefore	   at	   the	   core	   of	   the	   specificity	   of	   the	   scientific	  communication	   system.	   Its	   pivotal	   status	   has	   been	   preserved	   throughout	   the	  shift	  from	  printed	  to	  electronic	  to	  online	  publishing.	  As	  Cronin	  (citing	  the	  Royal	  Society)	  put	  it	  in	  1984:	  
Consequently,	  rather	  than	  the	  scientific	  journal	  being	  the	  raison	  d’être	  of	  the	  peer	  review	  system,	   it	   is	  almost	  as	   if	   the	  roles	  have	  been	  reversed	  and	  the	  refereeing	  system	   has	   itself	   become	   the	   raison	   d’être	   of	   the	   primary	   publication	   process.	  Scientists	   may	   be	   less	   than	   totally	   satisfied	   with	   the	   scholarly	   journal	   as	   a	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dissemination	   mechanism,	   but	   they	   are	   deeply	   attached	   to	   it	   as	   a	   means	   of	  preserving	  a	  faithful	  and	  reliable	  account	  of	  scientific	  progress	  -­‐	  as	  a	  repository	  of	  accepted	  ideas	  and	  beliefs	  (Cronin	  1984:12).	  
Kriegeskorte	  (2012)	  introduces	  the	  notion	  of	  crystallization	  in	  order	  to	  further	  explain	   the	   specificity	   of	   the	   scientific	   journal	   in	   relation	   to	   peer	   review:	   "a	  scientific	   publication	   needs	   to	   be	   crystallized	   in	   the	   sense	   that	   it	   is	   a	   constant	  historical	   record	   that	   can	   be	   accessed	   permanently	   and	   therefore	   cited"	  (Kriegeskorte	  2012:15-­‐16).	   In	  doing	  so,	  he	  does	  not	   focus	  again	  on	  the	  archival	  function	   of	   a	   journal,	   but	   provides	   a	   model	   allowing	   distinguishing	   between	  different	  types	  of	  scientific	  communications	  ranging	  from	  informal	  conversation,	  discussion	   at	   lab	   a	   meeting,	   public	   discussion	   at	   a	   conference,	   scientific	   blog	  entry,	  conference	  presentation	  to	  peer-­‐reviewed	  paper:	  
Blogs	  are	  science’s	  short-­‐term	  memory.	  They	  enable	  more	  intuitive	  and	  divergent	  reasoning.	   The	   crystallized	   literature	   is	   science’s	   long-­‐term	   memory,	   which	  enables	   more	   analytical	   and	   convergent	   reasoning.	   Crystallized	   scientific	  publications	   include	   papers	   and	   reviews.	   Reviews	   are	   crystallized	   publications	  that	   serve	   mainly	   to	   evaluate	   one	   or	   several	   other	   crystallized	   publications.	  Crystallized	   publications	   are	   digitally	   authenticated	   documents	   that	   reference	  other	  scientific	  publications	  (Kriegeskorte	  2012:17).	  
Using	  this	  model	  it	  becomes	  possible,	  first,	  to	  define	  a	  publishing	  environment	  as	  a	  tool	  for	  transforming	  crystallized	  publications	  into	  crystallized	  publications	  of	  a	  higher	  degree.	  Second,	  it	  becomes	  possible	  to	  characterize	  the	  specificity	  of	  a	  scientific	  journal	  in	  comparison	  to	  other	  publishing	  environments.	  Before	   describing	   the	   specific	   process	   of	   crystallization	   associated	   with	   a	  scientific	  journal	  as	  the	  transformation	  a	  processed	  data	  into	  validated	  data,	  it	  is	  necessary	  to	  distinguish	  between	  data,	  knowledge	  and	  information.	  According	  to	  Liew	  (2007),	  data	  are…	  
…	  recorded	  (captured	  and	  stored)	  symbols	  and	  signal	  readings.	  Symbols	   include	  words	  (text	  and/or	  verbal),	  numbers,	  diagrams,	  and	   images	  (still	  and/or	  video),	  which	   are	   the	   building	   blocks	   of	   communication.	   Signals	   include	   sensor	   and/or	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sensory	  readings	  of	  light,	  sound,	  smell,	  taste,	  and	  touch.	  As	  symbols,	   ‘Data’	  is	  the	  storage	  of	  intrinsic	  meaning,	  a	  mere	  representation.	  The	  main	  purpose	  of	  data	  is	  to	   record	   activities	   or	   situations,	   to	   attempt	   to	   capture	   the	   true	   picture	   or	   real	  event	  (Liew	  2007:n.pag.).	  
In	  comparison	  to	  data,	  "information	  is	  at	  its	  essence	  a	  message	  that	  is	  generated	  from	   activities	   and	   situations.	   Information	   resides	   in	   storage	  media	   (database,	  print,	  video	  tapes,	  etc.)	  in	  the	  form	  of	  data,	  or	  in	  the	  human	  mind	  as	  knowledge	  (Liew	  2007:n.pag.).	   Liew	   illustrates	   then	   the	   relation	  between	  knowledge,	   data	  and	  information	  taking	  the	  book	  as	  an	  example:	  "A	  book	  is	  knowledge	  from	  the	  author’s	  perspective,	  information	  for	  the	  potential	  reader,	  and	  data	  as	  well	  which	  is	  contained	  in	  a	  storage	  media	  (called	  ‘book’)"	  (Liew	  2007:n.pag.).	  In	  accordance	  with	   these	   definitions,	   four	   main	   degrees	   of	   crystallization	   of	   data	   can	   be	  described	  and	  represented	  along	  a	  theoretical	  continuum:	  1)	   From	   raw	   data	   to	   empirical	   or	   experimental	   data:	   the	   raw	   data	   or	  behavioural	  data	  are	  data	  produced	  for	  instance	  by	  individuals	  acting	  in	  the	  field.	  Those	  data	  are	  recorded	  by	  means	  of	  different	  technologies	  (a	  camera,	  a	  pencil,	  an	  audio-­‐recorder,	  etc.).	  The	  result	  is	  a	  first	  type	  of	  crystallization.	  If	  the	  notion	  of	  raw	  data	  has	   been	   criticised	   (Boelstorff	   2013),	   they	   can	  be	  defined	   as	   an	   ideal	  state	   characterising	  data	   'extracted'	   from	   the	  phenomenological	  world	   that	   are	  left	  untouched.	  In	  general,	  a	  scientific	  endeavour	  is	  an	  attempt	  to	  stay	  as	  close	  as	  possible	  to	  this	  ideal	  state	  of	  the	  data.	  2)	   From	   empirical	   data	   to	   "processed	   data	   or	   'reconstructed	   picture'"	   (Liew	  2007:n.pag.):	   the	   empirical	   or	   experimental	   data	   are	   analysed,	   interpreted	   and	  transformed	   into	   what	   can	   be	   defined	   as	   processed	   data.	   Experimental	   data	  (datasets)	  as	  well	   as	  processed	  data	   (the	   research	  documentation	   for	   instance)	  are	  more	  and	  more	  deposited	  and	  stored	  in	  an	  institutional	  repository.	  They	  are	  also	  included	  sometimes	  in	  journals	  as	  supplementary	  material.	  3)	   From	   processed	   data	   to	   validated	   data:	   data,	   during	   this	   third	   phase,	   are	  validated	  by	  peers	  through	  a	  process	  of	  crystallization	  that	  can	  be	  seen	  as	  a	  social	  event:	   publishing	   a	   scientific	   article	   in	   a	   refereed	   journal.	   The	   scientific	  conference	   can	   be	   considered	   as	   an	   intermediary	   step	   between	   processed	   and	  validated	  data.	  The	  preprint	  or	  e-­‐print	  archive	  is	  a	  publishing	  environment	  that	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can	  also	  be	  understood	  as	  intermediary	  between	  the	  'processed'	  and	  'validated'	  state	  of	  crystallization.	  4)	   From	   validated	   data	   to	   metadata.	   During	   this	   phase,	   the	   validated	   data	  disseminated	   as	   a	   scientific	   article	   are	   indexed	   for	   instance	   in	   a	   bibliographic	  database.	  In	  our	  view,	  a	  list	  of	  titles	  generated	  via	  a	  searchable	  database	  can	  be	  seen	   as	   specific	   'reconstructed	   picture':	   the	   validated	   data	   are	   processed	   and	  digested,	  crystallized	  in	  a	  very	  condensed	  form.	  Metadata	  are	  also	  important	  for	  the	  key	  operation	  of	  citation:	  "The	  scientific	  publishing	  system	  is	  today	  a	  global	  interconnected	   information	   system,	   where	   the	   central	   glue	   is	   provided	   by	   the	  citations"	  (Björk	  2004:n.pag.).	  This	  cycle	  can	  obviously	  be	  even	  more	  complex	  –	  "data	  about	  metadata	  could	  be	  termed	  'metametadata'",	  as	  Boellstorff	  (2013:n.pag.)	  suggests	  –	  nevertheless,	  the	  presented	   steps	   are	   sufficient	   to	   cover	   the	   entire	   research	   process.	   From	   this	  point	   of	   view,	   a	   scientific	   journal	   as	   a	   publishing	   environment	   is	   eventually	  defined	   as	   a	   tool	   transforming	   processed	   data	   into	   validated	   data	   (a	   scientific	  article)	   through	   a	   process	   of	   crystallization	   including	   the	   peer-­‐review	   process	  and	   the	   production	   process.	   In	   comparison,	   a	   blog	   can	   be	   understood	   as	   a	  personal	  tool	  allowing	  the	  transformation	  of	  experimental	  or	  empirical	  data	  into	  processed	   data	   that	   can	   be	   further	   validated	   through	   another	   process	   of	  crystallization.	  For	  instance,	  Kriegeskorte	  first	  published	  a	  version	  of	  the	  article	  previously	  cited	  as	  a	  blog	  post	  (see	  Kriegeskorte	  2009).	   In	  such	  a	  case	  the	  blog	  post	   is	   close	   to	   "an	   informal	   discussion	   between	   two	   people"	   (Kriegeskorte	  2012:16).	   A	   blog	   can	   also	   be	   used	   as	   a	   secondary	   service	   reviewing	   validated	  data	   or	   primary	   publications	   and	   therefore	   be	   located	   close	   to	   the	   indexing	  service.	  The	  potential	   benefits	   of	   this	   presentation	   in	   terms	   of	   data	   are	   the	   following.	  First,	   the	   differences	   between	   informal	   and	   formal	   communications,	   between	  primary,	  secondary	  and	  tertiary	  sources	  of	  information,	  between	  grey	  literature	  and	   published	   literature,	   and	   finally	   between	   dark	   and	   light	   archives	   are	   now	  reinterpreted	  as	  various	  degrees	  of	  crystallization	  occurring	  during	  the	  research	  process	   and	   the	   knowledge	   generation	   cycle	   (see	   4.1).	   Second,	   the	   process	   of	  crystallization	   does	   not	   distinguish	   a	   priori	   between	   semiotic	   resources.	   In	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contrast	   to	   the	   aforementioned	   conventional	   distinctions	   often	   based	   on	   the	  primacy	   of	   writing	   (associated	  with	   formal	   communication,	   for	   instance),	   data	  are	  made	  of	  various	  semiotic	  resources.	  Thus	   the	  process	  of	  crystallization	  and	  the	   process	   of	   resemiotization	   (see	   2.3)	   can	   be	   associated	   with	   the	   research	  process	  conceived	  as	  a	  whole.	  In	  that	  case,	  the	  connection	  between	  the	  empirical	  phase	   and	   the	   dissemination	   phase	   of	   the	   research	   process	   is	   also	   potentially	  reconsidered:	  
As	   Dicks	   et	   al.	   (2006)	   suggest,	   meanings	   are	   produced	   through	   the	   inter-­‐relationships	  between	  and	  among	  multi-­‐media	  data	  sets.	   Inevitably,	  at	   the	  stage	  of	   research	   reporting,	   the	   often	   highly	   visual,	   aural	   and	   kinaesthetic	   nature	   of	  multimodal	   data	   leads	   to	   dilemmas	   of	   data	   representation	   and	   the	   search	   for	   a	  broader	   range	   of	   approaches	   to	   disseminating	   research	   findings	   that	   can	  accommodate	  multimodal	  data	  (Flewitt	  2011:295).	  
Another	  potential	  benefit	  related	  to	  the	  above	  is	  that	  data	  and	  publications	  are	  no	  longer	  disconnected:	  
Scholarly	  publications	  tell	  the	  story	  of	  data,	  regardless	  of	  whether	  those	  data	  are	  biological	   specimens,	   ecological	   sensor	   data	   answers	   to	   interview	   questions,	  potshards	   found	   in	   an	   archaeological	   site,	   or	   themes	   in	   fourteenth-­‐century	  manuscripts.	   The	   story	   may	   be	   lost	   when	   the	   data	   and	   the	   publications	   are	  separated.	   Making	   better	   links	   between	   data	   and	   the	   documents	   that	   describe	  them	   is	   a	   common	   need	   across	   disciplines	   …	   Scholarly	   products	   are	   useful	   to	  scholars	   in	   related	   fields	   and	   sometimes	   to	   scholars	   in	   distant	   fields.	   As	   the	  boundaries	   between	   disciplines	   become	   more	   porous,	   the	   interoperability	   of	  information	   systems	   and	   services	   becomes	   indispensable	   (Borgman	   2007:225-­‐226).	  
Finally,	  a	   last	  benefit	   linked	  to	  the	  data	  cycle	   is	  that	  a	  publishing	  environment	  can	  be	  seen	  as	  a	  platform	  dedicated	  to	  "innovative	  knowledge	  communities	  [that]	  advance	   knowledge	   by	   engaging	   in	   trialogical	   knowledge	   work	   [that	   is]	   –	  collaboratively	   developing	   shared	   "mediated	   objects"	   and	   "mediated	   artefacts"	  (Markauskaite	   2010:91).	   More	   than	   an	   archive	   (monological)	   or	   a	   forum	  (dialogical),	   a	   scientific	   journal	   is	   therefore	   understood	   as	   a	   "multipurpose	   e-­‐
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Infrastructure"	   (Borgman	   2007:252),	   or	   as	   a	   "new	   digital	   epistemic	  infrastructure	  that	  consist[s]	  of	  digital	  resources,	  software	  and	  conceptual	  tools	  and	   social	   structures"	   (Markauskaite	   2010:81)	   –	   that	   is	   a	   combination	   of	   a	  repository,	  a	  blog,	  a	  searchable	  database,	  a	  content	  aggregator,	  etc.	  How	   and	   to	   which	   extent	   do	   some	   of	   these	   benefits	   meet	   the	   needs	   of	   the	  scientific	   community	   remains	   to	   be	   assessed	   and	   analysed.	   However,	   it	   can	   be	  concluded,	   from	  the	  previous	  discussion,	   that	  even	  though	  the	  scientific	   journal	  as	   a	   publishing	   environment	   for	   disseminating	   research	   findings	   as	   well	   as	   a	  provider	  of	  scientific	  information	  is	  challenged	  by	  new	  types	  of	  digital	  publishing	  environments,	   it	   is	   still	   widely	   considered	   as	   the	   main	   venue	   for	   publishing	  research	   output.	   Its	   association	   with	   peer-­‐review	   mechanisms	   ensures	   its	  continuity.	  Even	   if	  highly	  criticised,	   the	  peer-­‐review	  process	   is	  still	  viewed	  as	  a	  main	  tool	  for	  quality	  insurance	  and	  certification.	  How	  do	  existing	  multimodal	  scientific	  journals	  solve	  the	  equation	  discussed	  at	  length	  so	  far	  is	  investigated	  in	  the	  next	  empirical	  chapter.	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4.	  Solving	  the	  Equation:	  The	  Multimodal	  Scientific	  Journal	  
Multimodal	   scientific	   publishing	   implies	   taking	   into	   account	   four	   interrelated	  dimensions	   approached	   in	   this	   work	   as	   two	   terms	   of	   an	   equation	   (digital	  multimodality	  +	  scientific	  publishing).	  The	  first	  term	  –	  digital	  multimodality	  –	  is	  intended	  to	  suggest	  a	  specific	  approach	  to	  online	  scientific	  publishing	  that	  takes	  advantage	   of	   web	   affordances	   and	   a	  wide	   range	   of	   semiotic	   resources	   beyond	  written	  words	   and	   static	   visuals	   to	   communicate	  meaning.	  The	   second	   term	  of	  the	   equation	   –	   scientific	   publishing	   –	   is	   a	   field	   of	   application	   of	   this	   specific	  approach.	   This	   field	   is	   based	   on	   standards	   and	   requirements	   (in	   terms	   of	  semiotic	  resources,	  formats	  and	  genres	  etc.)	  that	  result	  from	  a	  long	  history.	  The	  making	  of	  these	  standards	  and	  requirements	  is	  closely	  linked	  to	  the	  development	  of	   print	   technologies.	   This	   chapter	   is	   intended	   to	   analyse	   how	   existing	   digital,	  multimodal	   scientific	   journals	  adapt	   these	  standards	   to	  meet	   the	  opportunities,	  and	  the	  challenges	  as	  well,	  brought	  by	  the	  digital	  environment.	  In	  other	  words,	  it	  is	  intended	  to	  provide	  an	  empirical	  analysis	  of	  current	  multimodal	  approaches	  to	  scientific	   publishing	   as	   they	   are	   advocated	   and	   applied	   in	   existing	   scientific	  journals.	  To	  achieve	  this	  objective,	  it	  investigates	  how	  existing	  scientific	  journals	  solve	   the	   equation	   placed	   at	   the	   core	   of	   this	   work	   (digital	   multimodality	   +	  scientific	  publishing).	  In	  other	  words,	  this	  chapter	  is	  intended	  	  In	  a	  first	  section,	  the	  first	  two	  chapters	  of	  this	  work	  are	  revisited	  in	  light	  of	  the	  epistemological	   integrative	   model	   of	   knowledge	   development	   proposed	   by	  Edwards	  (2000,	  2010)	  (4.1).	  The	  aim	  of	  this	  synthesis	  is	  to	  provide	  a	  compass	  for	  navigating	   the	   'empirical	   terrain'	   explored	   in	   the	   following	   sections	   of	   this	  chapter.	   On	   this	   basis,	   therefore,	   in	   a	   second	   section,	   a	   content	   analysis	   of	  multimodal	   integration	   strategies	   implemented	   in	   38	   academic	   journals	   is	  conducted	  (4.2.).	  The	  third	  section	  of	  this	  chapter	  is	  derived	  from	  that	  first	  loop	  of	  analysis.	  A	  sample	  of	  four	  selected	  journals	  is	  taken	  from	  the	  previous	  sample.	  Using	   General	   Method	   Analysis	   (Ritchey	   2011),	   the	   "total	   set	   of	   relationships	  contained"	   (Ritchey	   2011:42)	   in	   multimodal	   scientific	   publishing	   view	   as	   a	  "problem	   complex"	   is	   investigated.	   This	   second	   loop	   of	   analysis	   is	   intended	   to	  
	   Page	  101	  
help	   understanding	  which	   kind	   of	   scientific	  multimedia	   artefacts	   are	   produced	  and	   how	   they	   are	   evaluated,	   disseminated	   and	   consumed	   in	   relation	   to	   the	  previously	  described	  multimodal	  integration	  strategies.	  
4.1.	  Conceptual	  Map	  for	  the	  Analysis	  of	  Multimodal	  and	  Multimedia	  Journals	  This	   first	   section	   is	   aimed	   to	   reframe	   the	   two	  previous	   chapters	   of	   this	  work	  and	   to	   introduce	   the	   empirical	   analysis.	   The	   epistemological	   "integral	   cycle	   of	  knowledge"	   proposed	   by	   Edwards	   (2000:n.pag.)	   is	   a	   model	   that	   enables	   an	  overview	   of	   the	   processes	   at	   play	   in	   multimodal	   scientific	   publishing	   and	  described	   in	   chapter	   two	   and	   three,	   from	   a	   theoretical	   viewpoint.	   This	   overall	  picture	   is	   then	   revisited	   in	   light	   of	   concrete	   examples	   of	   existing	   multimodal	  approaches	   of	   scientific	   publishing	   in	   journals	   –	   that	   is	   to	   say	   in	   light	   of	   how	  contradictory	   issues	   and	   conflicting	   interests	   in	   the	   relations	   between	   digital	  multimodality	  and	  scientific	  publishing	  are	  solved	  in	  practice.	  Scientific	  research	  can	  be	  seen	  as	  a	  specific	  process	  dedicated	  to	  producing	  new	  knowledge	  through	  different	  phases	  (Björk	  2007:12).	  The	  number	  and	  the	  name	  of	   these	   phases	   differ	   from	   one	   author	   to	   another,	   and	   from	   one	   model	   to	  another.	  Mckenzie	  (1999)	  describes	  the	  "research	  cycle"	  (Mckenzie	  1999:n.pag.)	  in	  two	  broad	  moments.	  The	  first	  one	  comprises	  questioning,	  planning,	  gathering,	  sorting	   and	   sifting,	   synthetizing	   and	   evaluating.	   The	   second	   one	   –	   reporting	   -­‐	  "comes	  after	  several	  repetitions	  of	  the	  cycle	  create	  sufficient	  insight"	  (Mckenzie	  1999:n.pag.).	  Hanacek	  (2011)	  distinguishes	  also	  between	  two	  moments:	  the	  first	  one	   covers	   "the	   conceptual	   phase,	   the	   phase	   of	   construction	   of	   the	   research	  design,	   the	   empiric	   phase,	   the	   analytic	   phase".	   The	   second	   one	   is	   labelled	   "the	  disseminative	   phase"	   (Hanacek	   2011:n.pag.),	   without	   further	   detail.	   This	   view	  consisting	  in	  isolating	  a	  phase	  including	  the	  different	  steps	  of	  the	  research	  itself	  from	   the	   dissemination	   phase	   is	   widely	   acknowledged.	   Following	   this	   trend,	  Houser	  (2014),	   for	   instance,	  describes	  nine	  "steps	   in	   the	  research	  method",	   the	  last	   one	   being	   devoted	   to	   "report[ing]	   the	   data	   in	   public	   arena	   such	   as	   a	  professional	  journal	  or	  presentation"	  (Houser	  2014:10).	  This	  situation,	  however,	  leads	  to	  distinguish	  between	  a	  research	  cycle	  and	  a	  scientific	  publishing	  cycle	  as	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two	   separate	   series	   of	   activities	   poorly	   connected	   to	   one	   another,	   and	   not	   as	  successive	  processes	  of	  resemiotization	  (see	  2.4.).	  The	  publishing	  cycle	  is,	  in	  turn,	  divided	  into	  a	  number	  of	  steps.	  Following	  Casati	  et	   al.	   (2007),	   four	   broadly	   recognised	   phases	   are	   distinguished	   in	   the	   present	  work:	  a	  phase	  of	  composition/submission	  (an	  article	  is	  written	  and	  submitted	  to	  a	  journal),	  a	  phase	  of	  evaluation	  (an	  article	  is	  reviewed,	  revised	  and	  processed),	  a	  phase	  of	  dissemination	  (an	  article	  is	  indexed	  and	  published	  online)	  and	  a	  phase	  of	   consumption	   (an	   article	   is	   retrieved,	   read,	   and	   commented).	   The	   sequential	  nature	  of	   this	  model	   could	  be	  discussed.	   It	   shall	   suffice	  here	   to	   say	   that,	   in	   the	  case	  of	  online	  publishing,	  a	  scientific	  article	  can	  indeed	  be	  simultaneously	  posted	  on	   a	   website,	   evaluated	   by	   peers	   and	   commented	   by	   readers.	   Nevertheless,	  posting	  an	  article	  is	  not	  disseminating	  a	  peer-­‐reviewed	  and	  indexed	  article.	  In	  the	  case	  of	  a	   transparent	  online	  review	  system,	   for	   instance,	  an	  article	   is	  discussed	  first	  before	  it	  is	  certified	  and	  indexed.	  The	  open	  discussion	  is	  then	  closed	  and	  the	  archived	  article	  will	  never	  be	  revised	  (no	  case	  of	  scientific	  journals	  allowing	  this	  was	  found	  in	  the	  context	  of	  this	  study).	   If	  an	  author	   integrates	  feedback,	  then	  a	  new	  article	  is	  written	  and	  the	  publishing	  cycle	  begins	  again.	  Following	  Edwards	   (2000),	   it	   is	   possible	   to	   synthesize	   these	  different	  models	  and	   go	   further	   beyond	   this	   diversity	   thanks	   to	   an	   approach	   emphasising	   the	  continuity	  between	  the	  research	  and	  the	  publishing	  cycles.	   In	  other	  words,	   it	   is	  possible	   to	   summarise	   how	   "scientific	   knowledge	   is	   produced,	   disseminated,	  evaluated	  and	  consumed"	  (Casati	  et	  al.	  2007:n.pag.)	  by	  highlighting	  the	  four	  basic	  "strands	  or	  processes	  of	  valid	  knowledge	  acquisition"	  (Edwards	  2000:n.pag.)	  on	  which	   these	   models	   are	   based.	   More	   importantly,	   Edwards'	   integrative	   model	  allows	   us	   to	   understand	   how	   the	   choice	   of	   appropriate	   semiotic	   resources	   to	  communicate	  meaning	  (and	  not	  just	  the	  choice	  of	  appropriate	  words	  to	  express	  ideas)	  should	  be	  considered,	  in	  the	  digital	  era,	  as	  an	  essential	  part	  of	  the	  overall	  process	  of	  knowledge	  generation.	  In	  a	  nutshell,	  Edwards'	  integrative	  model	  gives	  us	  a	  framework	  that	  can	  be	  used	  to	  explore	  how	  the	  'digital	  multimodality'	  term	  and	  the	  'scientific	  publishing'	  term	  of	  the	  equation	  are	  concretely	  linked	  together	  in	   some	   scientific	   journals	   and	   thus	   to	   analyse	   some	  empirical	   solutions	  of	   the	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equation	  (digital	  multimodality	  +	  scientific	  publishing)	  found	  in	  current	  scientific	  journals	  (see	  4.3	  ).	  The	   first	   'injunctive	   strand'	   is	   linked	   to	   the	   "disciplinary	   matrix"	   and	  methodologies	  -­‐	  "do	  this,	  perform	  this	  behaviour"	  (Edwards	  2000:Figure	  1).	  This	  is	  the	  phase	  of	  the	  "construction	  of	  the	  research	  design"	  (Hanacek	  2011:n.pag.).	  The	   second	   'apprehensive	   strand'	   is	   about	   enacting	   specific	   methodologies,	  performing	   the	   research	   and	   collecting	   the	   data.	   The	   next	   strand,	   the	  'interpretive	  strand',	   is	  analytical	  and	  conceptual.	  During	  this	  phase	  multimedia	  research	   materials	   (see	   2.3.2)	   are	   produced,	   data	   previously	   transcribed	   or	  translated	  are	  interpreted.	  This	  sense-­‐making	  phase	  is	  important	  for	  the	  present	  work,	  and	  multimodal	  approaches	   to	  scientific	  publishing	   in	  general,	  because	   it	  relies	   on	   "cultural	   worldviews	   and	   language"	   (Edwards	   2000:Figure	   1).	   More	  precisely,	  
this	  process	  is	  an	  interpretive,	  reflective,	  assimilation	  phase	  that	  follows	  on	  from	  the	  empirical	  experience	  and	  the	  observation	  and	  gathering	  of	  the	  data.	  It	  cannot	  be	   reduced	   to	  any	  of	   the	  other	   three	   strands	  because	   its	   source	   is	   the	   scientist-­‐practitioner's	   own	   explanatory	   and	   interpretive	   agenda	   that	   moulds	   and	  contextualises	   the	   experience/data	   to	   enable	   it	   to	   be	   expressed	   and	   publicly	  presented.	  The	   interpretive	   strand	   is	   the	   cultural	  means	  by	  which	  experience	   is	  mediated	   into	   some	   form	   of	   social	   or	   linguistic	   expression	   of	   that	   experience	  (Edwards	  2000:n.pag.).	  
Understood	  in	  the	  context	  of	  the	  present	  work,	  this	  'interpretive	  strand'	  implies	  various	   processes	   of	   resemiotization	   (see	   2.3)	   and	   crystallization	   (see	   4.1).	  "Linguistic"	   in	   the	  previous	  quote	  highlights	   the	   fact	   that	   language	   is	  classically	  understood	  as	  the	  dominant	  mode	  of	  expression	  that	  guides	  the	  whole	  phase	  of	  interpretation.	   The	   'last'	   strand	   called	   'validative	   strand'	   is	   about	   "communal	  verifications,	  peer	  group	  confirmations,	  evaluative	  criticisms,	  gathering	  feedback	  –	  [that	   is]	  present[ing]	   findings	  and	  publish[ing]	  paper"	  (Edwards	  2000:n.pag.).	  This	   validative	   strand	   –	   the	   process	   of	   selection	   and	   inclusion	   of	   relevant	  information	  into	  a	  domain	  –	  applied	  to	  scientific	  publishing	  refers	  to	  the	  review	  process	  and	  the	  specificity	  of	  scientific	  journals	  in	  comparison,	  for	  instance,	  to	  a	  blog	  (a	  blog	  is	  more	  focused	  on	  the	  interpretive	  strand).	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Regarding	   the	   previous	   description	   of	   the	   knowledge	   cycle,	   it	   is	   important	   to	  insist	  the	  fact	  that,	  once	  validated,	  the	  knowledge	  generated	  is	  preserved	  in	  some	  form	   in	   order	   to	   be	   reused	   (accessed	   and/or	   applied).	   As	   a	   consequence,	   the	  validative	   or	   evaluative	   strand	   is	   also	   linked	   to	   information	   preservation	  techniques	  (indexing	  and	  archiving	  certified	  materials)	  that	  are,	  in	  turn,	  linked	  to	  information	  retrieval	   techniques	  and	  therefore	  to	   the	   'injunctive	  strand'	  and	  by	  ricochet,	  to	  the	  'apprehensive'	  and	  'interpretive'	  strands.	  From	  this	  perspective,	  it	  becomes	  also	  possible	  to	  understand	  the	  whole	  process	  of	  scientific	  knowledge	  generation,	  with	  its	  four	  basic	  phases,	  in	  relation	  to	  memory	  (or	  the	  memory	  of	  a	  specific	  domain)	  and	  different	  techniques	  of	  preservation	  and	  storage	  that	  evolve	  from	  a	  
specific	   cognitive	   advancement	   …	   Early	   cognitive	   advancements	   include	   the	  ability	   to	   recall	   events	   and	   create	   symbolic	   representations	   through	   gestures,	  signs,	   and	   sounds.	   Later	   cognitive	   advancements,	   such	   as	   the	   ones	   that	   define	  theoretic	   culture,	   include	   the	   ability	   to	   produce	  written	   symbols	   and	   engage	   in	  paradigmatic	  thought.	  …	  In	  a	  theoretic	  culture,	  literacy	  skills	  consist	  of	  the	  ability	  to	  read	  and	  write	  alphabetic	  print	  texts	  …	  For	  hundreds	  of	  years,	  these	  skills	  were	  sufficient.	  However,	  Shaffer	  and	  Kaput	  (1999)	  argue	  that	  digital	   tools	  now	  allow	  for	   external	   processing	   to	   occur.	   Where	   pen	   and	   paper	   facilitate	   the	   external	  storage	   of	   memory,	   technology	   now	   enables	   us	   to	   readily	   compute	   algorithms,	  run	   statistical	   analyses,	   and	   create	   multimodal	   compositions.	   Consequently,	  Shaffer	   and	   Kaput	   (1999)	   posit	   that	  we	   are	   now	   in	   a	   fifth	   stage,	   that	   of	   virtual	  culture	  (Curwood	  2012:233).	  
For	   the	   present	   research	   purpose,	   memory	   is	   understood	   as	   a	   'background	  strand'	   that	   influences	   in	   part	   the	   other	   four	   strands	   of	   the	   "integral	   cycle	   of	  knowledge"	   (Edwards	   2000:n.pag.).	   This	   'background	   strand'	   refers	   to	   "the	  technologies	  of	  dissemination	  of	  meanings	  (the	  media),	   those	  of	  representation	  of	  meanings	  (the	  modes),	  and	  those	  of	  production	  of	  messages	  (print	  and	  paper;	  digitality	  and	  electronics)"	  (Pahl	  and	  Roswell	  2006:ix).	  Placed	  at	  the	  crossroads	  of	  cognition,	  social	  interaction	  and	  technologies,	  this	  'background	  strand'	  is	  also	  essential	   in	  order	   to	  understand	  how	  three	  publishing	  paradigms	  differ,	  do	  not	  entirely	   overlap	   and	   coexist	   in	   the	   digital	   environment	   –	   the	   print,	   digital	   and	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multimodal	  publishing	  paradigms	  (see	  5.1).	  A	  publishing	  paradigm	  is	  defined	  in	  this	   work	   as	   the	   glue	   that	   holds	   the	   methods	   of	   composition/submission,	  evaluation,	  dissemination	  and	  consumption	  of	  a	  scientific	  article	  together	  –	  that	  is	  "the	  set	  of	  elements	  that	  have	  to	  be	  modified	  for	  some	  association	  to	  be	  broken	  away	   or	   for	   some	   new	   one	   to	   be	   established"	   (Latour	   1988:201).	   A	   specific	  publishing	  paradigm	  enacted	   in	  a	  specific	  publishing	  environment	  –	  a	  scientific	  journal,	  for	  instance	  –	  can	  be	  deduced	  from	  the	  analysis	  of	  the	  editorial	  policies	  and	   the	   published	  multimedia	   artefact	   of	   this	   specific	   publishing	   environment	  (see	  3.3.1)	  After	  describing	  the	  four	  strands	  of	  knowledge,	  Edwards	  (2000)	  relates	  them	  to	  "the	   formal	   components	   of	   scientific	   reporting"	   (Edwards	   2000:n.pag.),	   i.e.	   the	  IMRaD	  structure	  of	  the	  scientific	  article	  genre	  (see	  3.1.1).	  The	  validative	  strand	  is	  first	   paired	   with	   I	   (Introduction	   and	   literature	   review):	   "the	   current	   state	   of	  social	  knowledge	  in	  the	  field	  is	  explicated	  and	  analysed"	  (Edwards	  2000:n.pag.).	  As	   discussed	   above,	   this	   formal	   component	   dedicated	   to	   reviewing	   existing	  literature	  and	  knowledge	  is	  associated	  in	  the	  present	  work	  with	  the	  'background	  strand'	   of	   memory.	   As	   previously	   suggested,	   taking	   into	   account	   existing	  scientific	  knowledge	  in	  the	  digital	  era	  relies	  more	  and	  more	  on	  semantic	  indexing	  system,	   computing	   technologies	   and	   aggregator	   services.	   In	   contrast,	   the	  memory	   pertaining	   to	   print	   technologies	   relies	   on	   physical	   libraries	   providing	  access	   to	   publications.	   The	   state	   of	   the	   art	   included	   at	   the	   beginning	   of	   a	  monograph	   in	   this	   context	   can	   be	   understood	   as	   a	   technique	   for	   manually	  aggregating,	   filtering	  and	   introducing	  content	   to	  people	  who	  do	  not	  have	  direct	  and	  immediate	  access	  to	  the	  references	  listed.	  The	   remaining	   formal	   components	   are	   associated	   as	   follows.	   The	   injunctive	  strand	  is	  paired	  with	  M	  (Method):	  "the	  essential	  procedural	  steps	  are	  described"	  (Edwards	   2000:n.pag.).	   Here	   again,	   the	   'background	   strand'	   should	   be	   kept	   in	  mind	   because	   technologies	   contribute	   indirectly	   to	   change	   the	   behavioural	  aspect	   too.	   The	   apprehensive	   strand	   is	   paired	   with	   R	   (Results):	   "the	   data	   and	  observations,	   test	   results	   are	   reported"	   (Edwards	  2000:n.pag.).	  They	  are	  based	  on	   multimedia	   recordings	   and	   multimedia	   research	   materials	   (background	  strand).	   The	   interpretive	   strand	   is	   paired	   with	   D	   (Discussion):	   "the	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interpretations	   of	   the	   results	   are	   presented"	   (Edwards	   2000:n.pag.)	   –	   based	  possibly	  on	  multimodal	   formats	   (background	   strand).	   In	  order	   to	   complete	   the	  cycle,	  the	  validative	  strand	  is	  further	  associated	  with	  "Conclusion":	  "the	  impact	  of	  the	  new	  information	  on	  current	  knowledge	  is	  presented"	  (Edwards	  2000:n.pag.).	  This	   formal	  component	   is	  usually	   included	   in	   the	  discussion	  (D)	  element	  of	   the	  IMRaD	  structure	  of	  the	  scientific	  research	  article.	  The	   integrative	   model	   proposed	   by	   Edwards	   (2000)	   allows	   us	   to	   synthetize	  (see	  Table	  2)	  the	  different	  elements	  analysed	  in	  the	  two	  previous	  chapters	  and	  to	  put	  into	  perspective	  1)	  the	  research	  process	  and	  the	  knowledge	  cycle	  and	  2)	  the	  process	   of	   resemiotization	   and	   the	   process	   of	   crystallisation.	   On	   this	   basis,	   in	  Table	  2,	  under	   "activities	   and	   the	   research	  process",	   some	  elements	  of	   the	   two	  first	   levels	   of	   description	   of	   the	   research	   cycle	   (do	   research,	   communicate	   and	  apply	   the	   results)	   proposed	   by	   Björk	   (2007)	   and	   directly	   linked	   to	   formal	  publication	   in	   scientific	   journals	   are	   taken	   into	   account.	   Some	   other	   activities	  belonging	   to	   other	   levels	   of	   description	   are	   mentioned	   for	   illustrative	   and	  clarification	  purposes.	  All	  of	  those	  activities,	  associated	  with	  a	  specific	  strand,	  are	  then	   distributed	   across	   different	   perspectives	   outlined	   in	   this	   work:	   the	  publishing	   cycle,	   the	   process	   of	   crystallization	   (see	   3.3.2),	   the	   process	   of	  resemiotization	   (see	   2.3.2),	   and	   finally	   the	   IMRaD	   structure	   of	   the	   scientific	  article	  genre	  (see	  3.1.1).	  This	  conceptual	  map	  shows	  how	  the	  various	  notions	  drawn	  from	  four	  sources	  (the	   fields	   on	   composition	   studies	   and	   social	   semiotics	   and	   the	   files	   of	   genre	  studies	  and	  information	  studies)	  are	  connected.	  This	  conceptual	  map	  is	  revisited	  in	   the	  next	   two	   subsections	  dedicated	   to	   exploring	  empirically	  multimodal	   and	  multimedia	  journals.	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The	  injunctive	  strand	  (experiential	  engagement)	  
Study	  existing	  scientific	  knowledge	  	  	  	  Collect	  data	  from	  existing	  repositories	  





d	   The	  apprehensive	  strand	  (behavioural	  engagement)	  
Do	  experiments	  and	  make	  observations	   	  
Raw	  data	  	  	  Experimental	  data	  






The	  interpretive	  strand	  (sense-­‐making	  engagement)	  
Analyse	  and	  draw	  conclusions	  	  Write	  manuscript	  






	   The	  validative	  strand	  (social	  engagement)	  
Publish	  as	  scholarly	  journal	  article	  	  Do	  Peer	  review	  	  Integrate	  metadata	  	  Index	  and	  preserve	  publication	  
	  	  	  	  Evaluation	  	  	  	  Dissemination	  	  	  
	  Validated	  data	  	  	  	  Metadata	  
Scientific	  multimedia	  artefact	   Discussion	  	  Conclusion	  
	  
The	  injunctive	  strand	  (experiential	  engagement)	  
	  Find	  out	  about	  the	  publication	  	  Retrieve	  publication	  	  Apply	  the	  knowledge	  
Consumption	   	   	   	  
Table	  2:	  Exploratory	  Map	  for	  the	  Empirical	  Analysis	  of	  Multimodal	  Journals	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4.2.	  Typology	  of	  Multimodal	  Integration	  Strategies	  in	  Scientific	  Journals	  The	   first	   loop	   of	   analysis,	   reported	   in	   this	   section,	   is	   intended	   to	   identify	  scientific	   journals	   with	   multimedia	   content	   of	   some	   sort	   and	   to	   develop	   a	  descriptive	   typology	   of	   multimodal	   integration	   strategies	   implemented	   in	  current	  online	  scientific	  journals.	  In	  doing	  so,	  it	  becomes	  possible	  to	  look	  beyond	  preconceptions	   (such	   as	   scientific	   journals	   with	   multimedia	   content	   are	   now	  commonplace)	  and	  then	  to	  answer	  a	  series	  of	  simple	  and	  somehow	  overlooked	  questions:	  which	  semiotic	  resources	  are	  actually	  integrated	  in	  scientific	  journals,	  how,	  and	  in	  which	  sections	  of	  the	  website.	  To	  achieve	  these	  goals,	  a	  content	  analysis	  (Krippendorff	  2012)	  is	  conducted	  of	  the	  multimodal	   integration	  strategies	   implemented	  by	  38	  academic	   journals.	   In	  the	   following	   section,	   first	   a	   multimodal	   integration	   strategy	   is	   identified	   as	   a	  discourse	   directed	   towards	   readers	   and	   contributors	   in	   different	   introductory	  sections	  of	  the	  website	  of	  a	  journal,	  such	  as	  "about	  the	  journal",	  "editorial	  policy"	  and	  "author	  guidelines".	  Second,	  the	  multimodal	  integration	  strategy	  enacted	  by	  a	   journal	   is	   inferred	   from	  multimedia	   items	   displayed	   on	   the	   homepage	   of	   the	  website	  (a	  video,	  a	  slide	  show	  etc.),	  and/or	  in	  the	  last	  issue	  (if	  applicable)	  of	  the	  journal	  and/or	  in	  a	  specific	  multimedia	  section.	  Before	  going	   further,	   the	   following	  quick	  reminders	  are	   intended	  to	  place	   this	  first	   loop	  of	  empirical	  research	  in	  the	  broader	  context	  of	  the	  study:	  a)	  scientific	  information	  is	  today	  disseminated	  in	  a	  variety	  of	  online	  publishing	  environments	  but	  the	  emphasis	  here	  is	  on	  scientific	  journals	  because	  of	  the	  essential	  role	  they	  continue	   to	   play	   in	   the	   scientific	   community.	   The	   scientific	   journal	   keeps	   its	  position	  as	  the	  main	  official	  channel	  for	  disseminating	  formal	  research	  findings.	  The	   now	   pervasive	   digital	   mode	   of	   distribution	   of	   scientific	   content	   did	   not	  change	  this	  situation	  (see	  Chapter	  3).	  b)	  Even	  if	  every	  text,	  product	  or	  event	  is	  by	  definition	  multimodal	  (see	  Chapter	  2),	  this	  theoretical	  statement	  should	  however	  not	  lead	  to	  the	  conclusion	  that	  every	  scientific	  journal	  is	  based	  on	  a	  multimodal	  approach	  to	  publishing.	  Finally,	   it	   is	   important	   to	   note	   that,	   beyond	  written	   words	   and	   static	   visuals	  (including	  graphs,	  figures	  and	  other	  diagrams),	  the	  semiotic	  resources	  taken	  into	  consideration	  for	  analytical	  purposes	  will	  be	  limited,	  in	  this	  chapter,	  to	  the	  four	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next	   broad	   categories:	   1)	   video,	   2)	   audio,	   3)	   animation	   (or	   3D	   objects)	   and	   4)	  application	   (or	   software).	   These	   semiotic	   resources	   can	   be	   a	   component	   of	   a	  multimedia	  artefact	  or	  can	  be	  published	  as	  a	  standalone	  resource	  in	  a	  section	  of	  the	  website	  of	  a	  journal.	  In	  the	  following,	  first,	  the	  procedure	  to	  select	  the	  first	  sample	  of	  representative	  journals	   is	   explained	   (4.2.1.).	   In	   a	   second	   subsection,	   a	   content	   analysis	   is	  conducted	   of	   this	   first	   sample	   and	   conclusions	   are	   drawn	   regarding	   different	  types	  of	  multimodal	  integration	  strategies	  implemented	  in	  journals	  (4.2.2).	  
4.2.1.	  Identifying	  Scientific	  Journals	  with	  Multimedia	  Content	  
The	   first	   loop	   of	   analysis,	   reported	   in	   this	   section,	   is	   intended	   to	   develop	   a	  descriptive	  typology	  of	  multimodal	  integration	  strategies	  implemented	  in	  online	  scientific	   journals	   providing	  multimedia	   content	   of	   some	   sort.	   The	  multimodal	  integration	   strategy	   of	   a	   journal	   can	   be	   operationalized	   either	   through	   the	  presence	  of	  a	  discourse,	  or	  through	  the	  site	  activity	  related	  to	  actually	  publishing	  semiotic	  resources,	  or	  both.	  A	  strategy	  can	  be	   fully	  effective	  –	   in	  this	  case,	  each	  published	  scientific	  article	  (or	  almost)	  will	  be	  a	  multimedia	  artefact	  composed	  of	  a	  variety	  of	  semiotic	  resources.	  A	  strategy	  can	  however	  also	  remain	  nothing	  but	  a	  discourse.	   In	   this	   last	   case,	   the	   resulting	   scientific	   research	   article	   that	   is	  published,	   for	   instance,	  will	   be	   a	   conventional	   article	   based	  mainly	   on	  written	  words.	  	  To	   sum	   up,	   a	  multimodal	   integration	   strategy	   is	   defined,	   first,	   as	   a	   plan	   or	   a	  method	  aimed	  to	  achieve	  a	  certain	  goal	  –	   in	  this	  case,	  disseminating	  a	  scientific	  multimedia	  artefact	  made	  of	  semiotic	  resources	  beyond	  written	  words	  and	  static	  visuals.	   As	   a	   discourse,	   a	   strategy	   is	  most	   of	   the	   time	   outlined	   in	   the	   editorial	  policy	  of	  a	  journal	  or	  in	  the	  author	  guidelines	  intended	  for	  contributors.	  Second,	  a	  multimodal	   integration	   strategy	   is	   defined	   as	   an	   effective	   website	   activity:	   a)	  semiotic	  resources	  or	  multimedia	  artefacts	  are	  actually	  displayed	  in	  some	  pages	  or	   sections	   of	   a	   journal-­‐website	   or	   b)	   scientific	   articles	   based	   on	   a	  multimodal	  format	  are	  disseminated	  on	  a	  more	  or	  less	  regular	  basis.	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Goals	  and	  Guiding	  Questions	  The	  main	  goals	  of	   this	   first	  exploratory	  phase	  of	  analysis	  are	  the	  following:	  1)	  Identifying	  a	  sample	  of	  scientific	  journals	  disseminating	  multimedia	  artefacts	  or	  at	  least	  inviting	  contributors	  to	  submit	  articles	  based	  on	  a	  multimodal	  format;	  2)	  Defining	   a	   comprehensive	   range	   of	   types	   of	   multimodal	   integration	   strategies	  implemented	  in	  scientific	  journals.	  In	   order	   to	   reach	   these	   goals,	   four	   questions	   are	   answered:	   1)	   which	   online	  scientific	   journals	   explicitly	   mention	   "multimedia	   content"	   in	   its	   website?	   2)	  Which	  online	   scientific	   journals	  display	  semiotic	   resources	  beyond	  written	   text	  and	  static	  visuals,	  and	  3)	  where	  do	  they	  display	  such	  resources	  (in	  an	  article	  or	  in	  a	   specific	   section)?	   4)	   Is	   such	   material	   displayed	   occasionally,	   frequently	   or	  systematically?	  
Sources	  of	  Information	  and	  Sampling	  The	  sources	  of	  information	  and	  the	  selection	  criteria	  used	  to	  generate	  a	  sample	  of	   relevant	   multimedia	   scientific	   journals	   are	   now	   introduced.	   Several	   main	  sources	   of	   information	   have	   been	   used	   to	   compile	   a	   sample	   of	   potentially	  relevant	  scientific	   journals.	  These	  sources	  of	   information	  are	  categorised	   in	   the	  following	  as	  "online	  search",	  "research	  literature"	  and	  "recommendations".	  1)	   Online	   search:	   A	   first	   set	   of	   relevant	   journals	   appeared	   by	   using	   search	  engines	   on	   the	   basis	   of	   a	   handful	   of	   keywords	   such	   as	   "multimedia",	  "multimodal",	  "digital"	  and	  "electronic"	  on	  the	  one	  hand;	  "academic",	  "refereed",	  "scientific",	   "journal"	   on	   the	   other	   hand.	   These	   keywords	   have	   been	   used	   in	  combination	   or	   not:	   "multimedia	   journal",	   "multimodal	   academic	   journal",	  "scientific	  journal"	  +	  "multimedia".	  These	  keywords	  have	  also	  been	  used	  in	  four	  languages,	  English,	  French,	  Polish	  and	  Portuguese.	  A	   similar	   type	  of	   search	  has	  been	   carried	   out	   focusing	   more	   specifically	   on	   web	   portals	   such	   as	   findit.lu	  bringing	   information	   from	  different	   scientific	   sources.	   The	  primary	   aim	  was	   to	  find	  academic	  journals	  where	  "multimodal"	  or	  "multimodality"	  is	  included	  in	  the	  name.	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It	   is	   important	   here	   to	   single	   out	   NewJour	   as	   a	   useful	   source	   of	   relevant	  information	   for	   the	   present	   study.	   Launched	   as	   early	   as	   1993	   as	   "an	   e-­‐mail	  announcement	   list	   for	   new	   online	   journals	   and	  magazines",	  NewJour	  currently	  comprises	  "over	  31,000	  titles/publications,	  in	  25	  languages,	  from	  140	  countries,	  subjects	  ranging	  from	  Accounting	  to	  Zoology"	  (NJ	  About	  n.d.)	  2)	  Research	   literature:	  Two	   types	  of	   specialised	  publications	  have	  been	   taken	  into	   account	   in	   the	   process	   of	   selecting	   appropriate	   journals:	   a)	   Case	   studies	  dedicated	  to	  one	  or	  two	  journals	  based	  on	  a	  new	  publishing	  approach	  that	  takes	  advantage	   of	   the	   affordances	   of	   the	   web.	   b)	   Quantitative	   studies	   that	   discuss	  specific	  features	  of	  digital	  scientific	  journals.	  3)	   Recommendations:	   as	   a	   last	   source	   of	   information,	   all	   the	   suggestions	   or	  notifications	  of	  "interesting	  online	   journals"	  made	  by	  colleagues	  have	  also	  been	  taken	  into	  account.	  In	  order	  to	  select	  actually	  relevant	  journals	  from	  this	  first	  sample,	  the	  following	  four	  selection	  criteria	  have	  been	  applied:	  1)	  The	  journal	  is	  an	  online	  journal,	  2)	  it	  can	   be	   identified	   by	   an	   ISSN	   [International	   Standard	   Serial	   Number]	   or	   online	  ISSN,	  3)	  the	  submitted	  contributions	  to	  this	  journal	  are	  subject	  to	  a	  peer-­‐review	  process,	   and	   4)	   the	   journal	   that	   is	   active,	   i.e.	   it	   publishes	   new	   issues	   or	   new	  content	  regularly	  {daily,	  monthly,	  or	  yearly).	  There	  are	  another	  two	  criteria	   that	  are	  not	  mutually	  exclusive.	  At	   least	  one	  of	  the	  two	  needs	  to	  apply,	  however,	  for	  a	  journal	  to	  be	  selected	  for	  further	  analysis:	  5)	  The	  documentation	  on	  the	  website	  of	  the	  journal	  mentions	  that	  the	  journal	  is	  capable	   of	   processing	   a	   broader	   range	   of	   semiotic	   resources	   than	   usual	   (by	  featuring	   terms	   such	   as	   “multimedia	   content”,	   “web	   2.0	   tools”,	   “video	   articles”,	  etc.).	   6)	   The	   journal	   provides	  multimedia	   of	   some	   sort	   that	   go	   beyond	  written	  text	  and	  still	  images	  in	  at	  least	  one	  section	  of	  its	  website.	  It	   should	   be	   noted	   that	   some	   journals	   have	   undergone	   major	   change	   in	   the	  period	  in	  which	  the	  present	  research	  project	  was	  conducted	  (For	  instance,	  a	  new	  publishing	   platform	   has	   been	   implemented	   with	   new	   features).	   The	   different	  versions	  of	  the	  respective	  journal	  will	  be	  mentioned	  in	  this	  phase	  of	  the	  research	  process	  and	  for	  the	  next	  steps	  only	  the	  most	  recent	  version	  will	  be	  considered.	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Data	  Collection	  and	  Coding	  The	  sample	  of	  journals	  fulfilling	  the	  above	  criteria	  has	  been	  then	  submitted	  to	  a	  three-­‐step	   data	   collection	   process.	   The	   first	   two	   steps	   have	   been	   performed	   at	  the	   'journal	   level'	   (that	   is	   the	   publishing	   environment	   approached	   as	   a	  whole)	  and	  the	  last	  one	  at	  the	  'article	  level'	  (that	  is	  the	  scientific	  multimedia	  artefact).	  
• Extracting	  relevant	  statements	  concerning	  the	  policy	  of	  the	  journal	  in	  relation	  to	   semiotic	   resources.	   Three	   specific	   sections	   have	   been	   more	   specifically	  scrutinised:	  "about	  the	   journal",	  "editorial	  policy"	  and	  "author	  guidelines".	   In	  some	  occasions,	  information	  extracted	  from	  the	  editorial	  published	  along	  with	  the	   first	   issue	   of	   a	   journal	   was	   taken	   into	   consideration.	   Similarly,	   other	  editorials	  and	  articles	  presenting	   the	  history	  and/or	   the	   future	  development	  of	  a	  journal	  have	  been	  used	  in	  some	  cases.	  They	  are	  quoted	  when	  the	  expected	  use	  of	  semiotic	  resources	  is	  clearly	  and	  explicitly	  outlined.	  
• Noting	  and	   listing	  all	   types	  of	   semiotic	   resources	  other	   than	   text	  blocks	   that	  are	  displayed	  on	  the	  website	  of	  a	  journal.	  
• At	   the	   'article	   level',	   reviewing	   the	   last	   issue	   published	   –	   or	   the	   first	   issue	  freely	  accessible	  for	  users	  who	  have	  not	  paid	  (i.e.	  post	  "publishing	  embargo")	  or	   the	   20	   most	   recently	   published	   articles	   –	   and	   then	   identifying	   semiotic	  resources	  used	  ("video",	  "audio",	  "animation",	  "application").	  Once	   collected,	   data	   have	   been	   coded	   according	   to	   different	   attributes	   from	  which	  the	  descriptive	  typology	  of	  multimodal	  integration	  strategies	  implemented	  in	   scientific	   journals	   is	   derived	   (see	   4.2).	   The	   following	   five	   attributes	   of	   the	  selected	  journals	  have	  been	  coded:	  1)	   Profile:	   the	   profile	   of	   the	   journal	   includes	   its	   name,	   acronym,	   subtitle,	   and	  ISSN.	  The	  profile	  is	  completed	  by	  the	  research	  field(s)	  or	  area(s)	  of	  study	  covered	  by	  the	   journal	  as	   it	  appears	  on	  the	  website.	  The	   four	  categories	  as	  displayed	   in	  the	  following	  table	  are	  based	  on	  Mackenzie	  Owen	  (2010):	  
Humanities	   history,	  musicology,	  language	  and	  literature,	  other	  humanities	  
Social	  sciences	   sociology,	  psychology,	  political	  science,	  economics,	  education,	  communication,	  other	  social	  sciences,	  law	  Sciences	   medicine,	  biology,	  physics,	  chemistry,	  mathematics,	  technology,	  other	  sciences	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   2)	  First	  and	  last	  (online)	  issue.	  	   Year	  of	  the	  first	  issue	  (or	  the	  first	  online	  issue	  in	  case	  of	  an	  existing	  older	  journal)	  
Last	  online	  issue	  (or	  last	  publication	  in	  the	  case	  of	  immediate	  publication)	  
	   3)	   Policy	   (declared	   practices):	   any	   reference	   made	   in	   the	   documentation	  supplied	  by	  the	  journal	  (in	  particular	  in	  the	  sections	  "about	  the	  journal",	  "author	  guidelines",	  "editorial	  policy")	  is	  quoted.	  4)	  Website	  activity	  ('journal	  level').	  Two	  main	  locations	  of	  multimedia	  content	  are	  taken	  into	  consideration:	  	   Homepage:	  some	  multimedia	  content	  (video,	  audio,	  animation,	  application)	  is	  displayed	  on	  the	  homepage	  of	  a	  journal.	  Section:	  a	  specific	  section	  is	  devoted	  to	  some	  type	  of	  multimedia	  content.	  	   5)	  Prevalence	  in	  publications	  ('article	  level').	  The	  last	  issue	  of	  a	  journal	  has	  been	  checked	   (or	   the	   last	  20	  published	  articles	   in	   case	  of	   immediate	  publication),	   in	  order	   to	   assess	   the	   frequency	   of	   published	   scientific	   multimedia	   artefacts.	  Following	   Mackenzie	   Owen	   (2010),	   a	   supplementary	   precaution	   was	   taken:	  "however,	  if	  few	  multimedia	  were	  found,	  and	  it	  was	  the	  editorial	  policy	  to	  include	  multimedia,	   a	   larger	   number	   of	   articles	   were	   checked"	   (Mackenzie	   Owen	  2010:137-­‐138).	  The	  following	  scale	  was	  used	  to	  assess	  the	  frequency	  of	  effective	  activity	  at	  the	   'article	   level'.	  These	  rate	  are	   indicative	  and	  should	  be	  considered	  as	  a	  rapid	  estimate:	  	   None	  	  Rare	  (one	  or	  two	  articles	  of	  the	  last	  issue)	  More	  frequent	  Systematic	  (more	  than	  50%	  of	  the	  last	  issue)	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4.2.2.	  Describing	  Multimodal	  Integration	  Strategies	  
Content	   is	   understood,	   in	   the	   remainder	   of	   the	   analysis,	   as	   any	   textual,	   aural	  and	  visual	  content	  (dynamic	  or	  not,	  interactive	  or	  not),	  i.e.	  all	  semiotic	  resources	  displayed	   on	   the	   website	   of	   an	   online	   journal.	   Krippendorff	   defines	   a	   content	  analysis	  as	  "a	  research	  technique	  for	  making	  replicable	  and	  valid	  inferences	  from	  texts	   (or	   other	  meaningful	  matter)	   to	   the	   contexts	   of	   their	   use"	   (Krippendorff	  2012:24).	  The	  content	  analysis	  conducted	  here	  is	  intended	  to	  be	  explorative	  and	  give	   a	   first	   insight	   of	   the	   multimodal	   integration	   strategies	   implemented	   by	  current	   scientific	   journals.	   The	   attributes	  described	   in	   the	  previous	   section	   are	  aimed	  to	  provide	  the	  necessary	  information	  to	  determine	  if	  the	  research	  finding	  (the	  typology	  of	  multimodal	  strategies)	  is	  replicable.	  Krippendorff	   explicitly	   extends	   the	   applicability	   of	   the	   method	   of	   content	  analysis	  to	  other	  than	  textual	  semiotic	  resources:	  
The	   reference	   to	   text	   in	   the	   above	   definition	   is	   not	   intended	   to	   restrict	   content	  analysis	  to	  written	  material.	  The	  phrase	  “or	  other	  meaningful	  matter”	  is	  included	  in	   parentheses	   to	   indicate	   that	   in	   content	   analysis	   works	   of	   art,	   images,	   maps,	  sounds,	   signs,	   symbols,	   and	   even	   numerical	   records	  may	   be	   included	   as	   data—that	  is,	  they	  may	  be	  considered	  as	  texts—provided	  they	  speak	  to	  someone	  about	  phenomena	  outside	  of	  what	  can	  be	  sensed	  or	  observed	  (Krippendorff	  2012:25).	  
As	   regards	   the	   attributes	   defined,	   the	   conducted	   content	   analysis	   is	   based	   on	  pre-­‐defined	   categories	   (for	   instance	  multimedia	   content	   at	   the	   article	   or	   at	   the	  journal	  level).	  On	  this	  basis,	  the	  (textual)	  editorial	  policy	  of	  a	  journal	  is	  observed	  and	  interpreted	  at	  the	  phrase	  level	  defined	  as	  the	  unit	  of	  analysis.	  In	  other	  words,	  an	   'a	  priori	  coding'	   approach	   of	   data	   is	   used	   rather	   than	   an	   'emergent	   coding'	  approach	   (Stemler	   2001:n.pag.).	   Overall,	   the	   combination	   of	   the	   four	   elements	  'First	   and	   last	   (online)	   issue',	   'Website	   activity	   (journal	   level)',	   'Policy'	   and	  'Prevalence	   in	   publications	   (article	   level)'	   allows	   inferring	   the	   specific	  multimodal	  integration	  strategy	  enacted	  by	  a	  journal.	  As	  already	  mentioned,	  the	  multimodal	   integration	   strategy	   cannot	   be	   automatically	   deducted	   from	   the	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editorial	  policy	  of	  a	  journal.	  The	  editorial	  policy	  needs	  to	  be	  put	  into	  perspective	  by	  the	  actually	  published	  multimedia	  content.	  
Exploratory	  Sample	  of	  Scientific	  Publishing	  Environments	  The	   various	   sources	   of	   information	   used	   during	   an	   exploratory	   phase	   and	  mentioned	  above	   (see	  4.2.1)	   allowed	  gathering	  a	  wide	   range	  of	  160	  publishing	  environments	  that	  disseminate	  information	  about	  new	  (multimodal)	  approaches	  to	  scientific	  publishing	  in	  the	  digital	  environment	  (in	  a	  multimodal	  way	  or	  not),	  and/or	   that	   are	  based	  on	   innovative	   editorial	   concepts	   (in	   terms	  of	   the	   review	  system	  for	  instance).	  Analysing	  the	  common	  features	  of	  and	  differences	  between	  all	  these	  different	  publishing	  environments	  in	  detail	  is	  not	  part	  of	  this	  study.	  It	  is	  nevertheless	   worth	   mentioning	   a	   few	   elements	   intended	   to	   describe,	   in	   a	  schematic	  manner,	  the	  current	  scientific	  publishing	  landscape	  in	  order	  to	  situate	  the	   publishing	   environment	   'journal'	   within	   the	   framework	   of	   this	   big	   picture	  (for	  a	  more	  detailed	  overview	  of	  this	  'exploratory	  sample',	  see	  Appendix	  1).	  As	   chapter	   3	   indicates,	   the	   conventional	   scientific	   journal	   as	   a	   provider	   of	  scientific	  information	  is	  challenged	  in	  many	  respects	  except,	  most	  probably,	  as	  a	  certification	  mechanism.	   The	   different	   publishing	   environments	   identified	  may	  be	   grouped	   in	   four	   categories:	   'blog'	   (forum,	   discussion	   list,	   wiki	   etc.),	  'repository'	   (archive,	   institutional	   repository,	   video-­‐sharing	   library	   etc.),	  'journal',	   and	   'aggregator'	   (searchable	   database,	   digest,	   newsletter	   etc.).	   These	  categories	  are	  not	  rigid	  and	  static	  and	  are	  constantly	  recombined	  to	  produce	  new	  'middle	   state'	   publishing	   environments:	   overlay	   journal,	   group	   blog,	   journal	  series,	   and	   peer-­‐review	   service.	   In	   the	   following,	   the	   category	   'aggregator'	   is	  singled	  out	  before	  proceeding	  to	  a	  presentation	  of	  the	  first	  sample	  of	  journals.	  The	   abundance	   of	   scientific	   information,	   that	   is	   currently	   available	   and	  disseminated	   online,	   makes	   the	   category	   'aggregator'	   a	   particularly	   important	  and	   transversal	   category	   of	   scientific	   publishing	   environments:	   for	   instance,	   a	  blog	  such	  as	  Research	  Blogging	  (see	  Table	  3)	  can	  be	  considered	  as	  a	  'qualitative'	  aggregator.	  The	  same	  can	  be	   said	   for	  a	   repository	  or	  a	  database	   such	  as	   IntAct	  (see	   Table	   3).	   A	   number	   of	   secondary	   services	   have	   been	   set	   up	   that	   are	  dedicated	   to	   filter	   information	   or	   transform	   data	   into	  metadata	   or	   even	  meta-­‐
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metadata	   (see	   3.3.2).	   In	   the	   following	   list,	   a	   few	   examples	   of	   aggregators	   are	  compiled.	   These	   services	   do	   not	   only	   add	   to	   the	   diversity	   of	   access	   routes	   to	  scientific	  information	  but	  they	  indirectly	  tend,	  at	  the	  same	  time,	  to	  question	  the	  roles	   and	   functions	   of	   a	   conventional	   journal	   in	   particular	   regards	  trustworthiness	   and	   reliability.	   In	   other	   words,	   they	   act	   as	   an	   intermediary	  between	  users	  and	  producers/editors	  as	  can	  be	  seen	  in	  the	  following	  particularly	  representative	  examples	  from	  the	  viewpoint	  of	  the	  promoted	  innovative	  editorial	  concept:	  
	  
	  	  
Since	  2009,	  DHNow	  [Digital	  Humanities	  Now]	  has	  been	  refining	  processes	  of	  aggregation,	  discovery,	  curation,	  and	  review	  to	  open	  and	  extend	  conversations	  about	  the	  digital	  humanities	  research	  and	  practice	  …	  The	  Editors’	  Choice	  selections	  showcase	  long-­‐form	  and	  thoughtful	  pieces	  about	  research,	  methods,	  theories,	  and	  pedagogy,	  as	  well	  as	  interpretations	  of	  the	  results	  of	  digitally-­‐based	  research	  projects.	  The	  most	  promising	  Editors’	  Choice	  pieces	  are	  solicited	  for	  peer-­‐review	  and	  formal	  publication	  in	  our	  quarterly	  Journal	  of	  Digital	  Humanities	  (DHN	  About	  n.d.).	  
	   ResearchBlogging.org	  allows	  readers	  to	  easily	  find	  blog	  posts	  about	  serious	  peer-­‐reviewed	  research,	  instead	  of	  just	  news	  reports	  and	  press	  releases	  (RB	  About	  n.d.).	  	  
	  
IntAct	  [as	  a	  common	  curation	  platform	  for	  11	  molecular	  interaction	  databases]	  provides	  a	  freely	  available,	  open	  source	  database	  system	  and	  analysis	  tools	  for	  molecular	  interaction	  data.	  All	  interactions	  are	  derived	  from	  literature	  curation	  or	  direct	  user	  submissions	  and	  are	  freely	  available.	  (INTACT	  n.d.).	  	  
	  	  	  
So	  why	  write	  a	  blog	  on	  retractions?	  First,	  science	  takes	  justifiable	  pride	  in	  the	  fact	  that	  it	  is	  self-­‐correcting	  —	  most	  of	  the	  time.	  Usually,	  that	  just	  means	  more	  or	  better	  data,	  not	  fraud	  or	  mistakes	  that	  would	  require	  a	  retraction.	  But	  when	  a	  retraction	  is	  necessary,	  how	  long	  does	  that	  self-­‐correction	  take?	  ...	  Second,	  retractions	  are	  not	  often	  well-­‐publicized.	  ...	  Third,	  they’re	  often	  the	  clues	  to	  great	  stories	  about	  fraud	  or	  other	  malfeasance...	  How	  long	  do	  they	  wait	  before	  printing	  a	  retraction?	  (RW	  About	  n.d.).	  	  	  
	  
F1000	  Prime	  is	  a	  revolutionary	  post-­‐publication	  peer	  review	  service	  that	  comprehensively	  and	  systematically	  highlights	  and	  recommends	  the	  most	  interesting	  articles	  published	  in	  the	  biomedical	  sciences,	  based	  on	  the	  recommendations	  of	  a	  faculty	  of	  5,000	  of	  the	  world's	  leading	  scientists	  and	  clinical	  researchers	  (called	  "Faculty	  Members"),	  plus	  5,000	  associates	  who	  work	  with	  them	  (called	  "Associate	  Faculty	  Members")	  (F1000	  About	  n.d.)	  	   	  	  
ThoughtMesh	  is	  an	  unusual	  model	  for	  publishing	  and	  discovering	  scholarly	  papers	  online.	  It	  gives	  readers	  a	  tag-­‐based	  navigation	  system	  that	  uses	  keywords	  to	  connect	  excerpts	  of	  essays	  published	  on	  different	  Web	  sites	  (TM	  About	  n.d.)	  
Table	  3:	  Examples	  of	  Scientific	  Publishing	  Environments	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First	  Selected	  Sample	  of	  Scientific	  Journals	  The	   category	   'Journal'	   extracted	   from	   the	   160	   collected	   different	   publishing	  environments	  (see	  Appendix	  1	  for	  an	  overview)	  has	  been	  coded	  and	  assessed	  on	  the	  basis	  of	  the	  aforementioned	  criteria	  –	   'ISSN',	   'still	   in	  activity',	   'policy',	   'peer-­‐review	   process',	   'documentation'	   and	   'multimedia	   content'	   (see	   4.2.1.	   under	  'Sources	   of	   Information	   and	   Sampling').	   A	   first	   sample	   of	   38	   relevant	   journals	  (see	  Appendix	  2	  and	  3)	  was	  established	  as	  result	  that	  complies	  with	  the	  criteria	  that	  were	  set.	  1)	  Before	  presenting	  this	  sample	  a	  series	  of	  choices	  made	  during	  the	  selection	  process	  have	  to	  be	  explained.	  Despite	   extensive	   research,	   only	   three	   academic	   journals	  were	   found	  with	   an	  explicit	  reference	  to	  multimodality	  in	  their	  name.	  However,	  these	  journals	  were	  not	  included	  in	  the	  first	  sample:	  the	  Journal	  on	  Multimodal	  User	  Interfaces	  (JMUI)	  "focuses	  on	  multimodal	  interfaces	  developed	  with	  and	  emphasis	  on	  user-­‐centric	  design"	   (JMUI	   n.d.)	   and	   invites	   to	   download	   PDF.	   The	   Journal	   of	   Multimodal	  
Communication	  Studies	  (JMCS)	  has	  published	  so	   far	   (September	  2014)	  only	  one	  issue:	  articles	  are	  only	  available	  in	  PDF	  format.	  Finally,	  the	  website	  of	  Multimodal	  
Communication	   (MC)	   edited	   by	   Sigrid	   Norris	   and	   published	   by	   De	   Gruyter	  Mouton	  (licensed	  access	  for	  full	  text	  PDF)	  is	  a	  website	  first	  generation	  (an	  online	  presence	  introducing	  an	  initiative)	  with,	  strictly	  speaking,	  no	  free	  content	  access.	  The	  Video	  Journal	  of	  Semantic	  Data	  Management	  (VJSDM)	  has	  released	  just	  one	  issue	  in	  2012	  and	  has	  no	  ISSN.	  For	  these	  reasons	  it	  could	  not	  be	  included	  in	  the	  first	   sample	   of	   selected	   journals.	   Nevertheless	   it	   is	   mentioned	   here	   due	   to	   its	  concept	   of	   a	   "video	   journal"	   which	   is	   "an	   innovative	   and	   multimedial	   way	   of	  publishing	   and	   sharing	   current	   research	   in	   the	   area	   of	   Semantic	   Data	  Management"	  (VJSDM	  n.d.).	  An	   ISSN	   is	   not	   assigned	   to	   In	  Media	  Res	   (IMR),	  The	   Journal	   of	  Undergraduate	  
Multimedia	  Projects	  (JUMP)	  and	  Vectors	  (no	  acronym).	  If	  they	  do	  not	  meet	  all	  the	  criteria	   for	   inclusion	   in	   the	   sample,	   they	   are	   however	   explicitly	   based	   on	   a	  multimodal	  approach	  to	  scientific	  publishing	  (IMR)	  and	  a	  multimodal	  publishing	  paradigm	  (Vectors)	  that	  cannot	  be	  overlooked	  in	  the	  context	  of	  the	  present	  work.	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Consequently,	   In	   Media	   Res	   (IMR)	   and	   Vectors	   (no	   acronym)	   have	   been	  integrated	   in	   the	   sample	   of	   selected	   journals.	   On	   the	   contrary	   the	   Journal	   of	  
Undergraduate	  Multimedia	  Projects	  (JUMP)	  was	  finally	  not	  included.	  Its	  last	  issue	  being	   published	   already	   two	   years	   ago,	   JUMP	   no	   longer	   appears	   to	   be	   active.	  JUMP	   "is	   an	   electronic	   journal	   dedicated	   to	   1)	   providing	   an	   outlet	   for	   the	  excellent	   and	   exceedingly	   rhetorical	   digital/multimedia	   projects	   occurring	   in	  undergraduate	   courses	   around	   the	   globe,	   and	   2)	   providing	   a	   pedagogical	  resource	   for	   teachers	   working	   with	   (or	   wanting	   to	   work	   with	   'new	   media'"	  (JUMP	  n.d.).	  
SciVee	  (no	  acronym)	  is	  "a	  science	  video	  sharing	  website"	  and	  a	  specific	  service	  dedicated	  "to	  make	  science	  visible"	  by	  synchronising	  "a	  video	  …	  with	  a	  published	  scientific	  article"	  (SCIVEE	  n.d.).	  The	  result	  is	  a	  specific	  format	  called	  a	  "pubcast":	  "SciVee	  Pubcast	  is	  a	  synchronized	  video	  abstract	  that	  enables	  a	  viewer	  to	  see	  the	  presenter	  discuss	  a	  journal	  article	  and	  read	  the	  highlighted	  sections	  at	  the	  same	  time.	  It	  is	  a	  much	  more	  dynamic	  way	  to	  absorb	  and	  retain	  knowledge	  than	  a	  text-­‐only	   abstract	   or	   plain	   video"	   (SCIVEE	   Brochure	   n.d.).	   SciVee	   as	   a	   (secondary)	  service	   offered	   to	   researchers	   and	   academic	   journals	   is	   not	   included	   in	   the	  selected	   sample	   of	   journals,	   because	   it	   is	   not	   a	   journal	   itself.	   It	   is	   mentioned,	  however,	  due	  to	  its	  specific	  multimodal	  approach	  to	  scientific	  publishing,	  which	  consists	  of	  promoting	  already	  published	  articles	  or	  scientific	  works	  by	  means	  of	  visualisation.	   In	   terms	   of	   its	   multimodal	   integration	   strategy	   SciVee	   could	   be	  likened	  to	  the	  "independent	  section"	  strategy	  described	  below.	  The	  following	  nine	  journals	  used	  to	  publish	  articles	  with	  multimedia	  content	  on	  a	  regular	  basis.	  They	  have	  not	  been	  included	  in	  the	  sample	  because	  they	  are	  also	  no	  longer	  active.	  	   Name	   First	  and	  last	  issue	  Journal	  of	  Computer-­‐Mediated	  Communication	  (JCMC)	   1995-­‐2008	  Music	  and	  Anthropology	  (M&A)	   1996-­‐2006	  International	  Journal	  of	  Learning	  and	  Media	  (IJLM)	   2009-­‐2012	  Ethnomusicology	  Online	  (EOL)	   1995-­‐2005	  Journal	  of	  seventeenth-­‐century	  Music	  (JSCM)	   1995-­‐2010	  The	  Journal	  for	  MultiMedia	  History	  (JMMH)	   1998-­‐2000	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Interactive	  Multimedia	  Electronic	  Journal	  of	  Computer-­‐Enhanced	  Learning	  (IMEJ)	   1999-­‐2005	  Journal	  of	  Technology	  in	  Counseling	  (JTC)	   1999-­‐2008	  Acoustics	  Research	  Letters	  Online	  (ARLO)	   2000-­‐2005	  	   It	   is	   nevertheless	  worth	  mentioning	   these	   journals,	   and	   this	   for	   two	   reasons:	  first,	  all	  of	  them,	  except	  International	  Journal	  of	  Learning	  and	  Media	  (IJLM),	  were	  launched	   at	   the	   end	   of	   the	   nineties	   –	   thus	   during	   the	   first	   wave	   of	   broader	  distribution	  of	  online	  scientific	  journals	  (see	  3.3).	  This	  indicates	  that	  these	  early	  attempts	   of	   multimodal	   approach	   to	   scientific	   publishing	   were	   a	   development	  that	  emerged	   in	  parallel	   to	  online	  scientific	  publishing.	  Let	  us	  mention	   that	   the	  
Journal	  of	  Computer-­‐Mediated	  Communication	  (JCMC)	  is	  still	  active	  (2014),	  but	  its	  original	   publishing	   platform	   is	   no	   longer	   available.	   Second,	   even	   though	   these	  journals	  are	  not	  included	  in	  the	  sample,	  it	  can	  be	  retained	  that	  they	  already	  put	  multimodal	  publishing	   in	  practice	   in	   some	   respect	   and	   that	   they	   indicate	   some	  important	   features	   that	   "tak[e]	   advantage	   of	   the	  multimedia	   capabilities	   of	   the	  World	   Wide	   Web,	   that	   is	   use	   graphics,	   audio	   and/or	   video	   files"	   (M&A	  Submission	  n.d.).	  The	  following	  features	  of	  these	  early	  and	  now	  defunct	  multimedia	  journals	  are	  noteworthy:	  
• Various	   semiotic	   resources	   are	   incorporated	   in	   order	   to	  make	   an	   argument	  and	  not	  for	  illustrative	  purposes	  only	  (see	  Figure	  9).	  A	  balance	  has	  to	  be	  found.	  Indeed	   "multimodal,	   web-­‐based	   format[s]	   …	   [are]	   innovative	   forms	   of	  expressing	  research"	  (JCMC	  Submission	  n.d.)	  and	  "audio	  and	  video	  examples	  should	   be	   essential	   to	   the	   article’s	   argument"	   (JSCM	   Submission	   n.d.),	   but	  "authors	   should	   not	   submit	   superfluous	   video	   clips	   or	   other	   multimedia	  elements	   that	   do	   not	   augment	   the	   educational	   purpose	   that	   informs	   the	  article"	  (IMEJ	  About	  n.d.).	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Figure	  9:	  An	  Early	  Attempt	  (1999)	  of	  a	  Scientific	  Multimedia	  Artefact	  Incorporating	  
Animation	  (IMEJ	  Article	  1999)	  	  
• Multimodal	   publishing	   is	   associated	   with	   a	   global	   project,	   a	   reflexivity,	   an	  exploration	  (see	  Figure	  10):	  
The	  Journal	  for	  MultiMedia	  History	  (JMMH)	  …	  is	  the	  first	  peer-­‐reviewed	  electronic	  journal	   that	   presents,	   evaluates,	   and	   disseminates	   multimedia	   historical	  scholarship	  …	   [JMMH]	  presents	  multimedia	   historical	   articles	   and	   explores	   how	  radio,	  television,	  CD-­‐ROM/DVD	  technologies,	  World	  Wide	  Web	  (WWW)	  hypertext	  documents,	   Internet	   radio	   and	   video,	   and	   a	   variety	   of	   other	   multimedia	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applications	   are	   transforming	   and	   expanding	   the	   possibilities	   for	   research,	  documentation,	  and	  dissemination	  of	  historical	  scholarship	  (JMMH	  About	  n.d.).	  
	  
	  
Figure	  10:	  A	  Scientific	  Multimedia	  Artefact	  (1998)	  as	  an	  Audio-­‐visual	  Project	  (JMMH	  
Article	  1998)	  	  
• The	  non-­‐linear	  aspect	   (see	  Figure	  11)	  of	   the	   format	   is	  another	  characteristic	  that	  has	  also	  been	  emphasised	  already	  at	  that	  point	  of	  time:	  
A	  Web	  article	  may	  be	  conceived	  in	  many	  different	  ways,	   for	  instance	  as	  one	  text	  arranged	  in	  sections	  and	  illustrated	  with	  images,	  audio	  and	  video	  examples;	  or	  as	  non-­‐sequential	   or	  multiply-­‐branching	   texts	  dealing	  with	  different	   aspects	   of	   the	  chosen	  topic	  (M&A	  Submission	  n.d.).	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Figure	  11:	  A	  scientific	  article	  as	  a	  modular	  "multimedial	  elaboration"	  (M&A	  Article	  
1999)	  	  	  
• Finally	  the	  role	  of	  a	  "multimedia	  collaborator"	  is	  highlighted:	  
The	  multimedia	  collaborator	  and	  author	  will	  schedule	  a	  period	  of	  approximately	  seven	  to	  ten	  days	  during	  which	  the	  authors	  will	  provide	  all	  multimedia	  materials	  necessary	  for	  the	  publication	  of	  the	  article.	  ...	  The	  multimedia	  collaborator	  will	  not	  alter	  the	  content	  of	  the	  paper,	  but	  will	  strive	  to	  increase	  its	  educational	  value	  as	  she/he	  integrates	  multimedia	  elements	  into	  the	  text	  (IMEJ	  About	  n.d.).	  
2)	  In	  the	  following,	  the	  journals	  that	  have	  been	  selected	  for	  further	  analysis	  (see	  Appendix	  2	  and	  3)	  are	   introduced.	   In	  accordance	  with	   the	  presented	  approach,	  the	  selected	  sample	  of	  journals	  is	  explored	  in	  relation	  to	  declared	  practices	  (the	  use	  of	  semiotic	  resources	  in	  a	  contribution	  is	  mentioned	  in	  the	  editorial	  policy	  of	  a	  journal)	  or	  in	  relation	  to	  publishing	  activities	  actually	  observed	  on	  the	  website	  at	  the	  'journal'	  and	  'article'	  levels	  (effective	  dissemination	  of	  multimedia	  content	  and/or	  multimedia	  artefact).	  The	  following	  four	  categories	  have	  been	  devised	  as	  a	  result	  of	  the	  content	  analysis:	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   Policy	  only	   No	  semiotic	  resource	  at	  the	  journal	  and	  the	  article	  levels	  in	  spite	  of	  a	  policy	  inviting	  submissions	  that	  make	  use	  of	  semiotic	  resources	  beyond	  text	  and	  2D	  visuals.	  Dedicated	  Section	   Semiotic	  resources	  are	  displayed	  in	  specific	  section	  especially	  intended	  for	  this	  purpose	  Rare	  and	  2D	   Semiotic	   resources	   are	   published,	   in	   the	   form	  mostly	  of	  static	  visuals,	  rarely	  as	  less	  conventional	  semiotic	  resources	  Frequent	  or	  systematic	   Multimedia	  artefacts	  are	  almost	  systematically	  disseminated	  in	  coherence	  with	  a	  specific	  editorial	  policy	  	   The	   first	   category	   –	   'Policy	   only'	   –	   includes	   9	   journals	   in	   which	   no	   recent	  publishing	   activity	   related	   to	  multimedia	   content	   could	   be	   detected,	   neither	   at	  the	   'journal	   level'	   nor	   at	   the	   'article	   level',	   and	   this	   despite	   an	   editorial	   policy	  mentioning	  the	  possibility	  of	  submitting	  such	  a	  content.	  Looking	  in	  more	  detail	  at	  the	   editorial	   policy	   advocated	   by	   these	   journals,	   semiotic	   resources	   beyond	  written	  words	  and	  static	  visuals	  are	  mentioned	  in	  the	  following	  ways:	  
• As	   "supplementary	   material":	   Atmospheric	   Chemistry	   and	   Physics	   (ACS),	  
Biogeosciences	  (BG)	  and	  The	  American	  Association	  of	  Pharmaceutical	  Scientists	  
Journal	   (AAPSJ).	   For	   instance,	   the	   AAPS	   Journal	   notes	   that	   "supplementary	  material	  ...	  can	  be	  accommodated	  and	  may	  contain	  highly	  interactive	  features	  or	  large	  databases"	  (AAPSJ	  About	  n.d.).	  
• As	   "multimedia	   files"	   (Journal	   of	   the	   Acoustical	   Society	   of	   America	   Express	  
Letters	   –	   JASA-­‐EL)	   or	   "dynamic	   and	   interactive	   components"	   (Earth	  
Interactions	   Journal	   -­‐	   EIJ).	   The	   following	   journals	   represent	   also	   this	   case:	  
Sociological	   Research	  Online	   (SRO),	   Philica	   (no	   acronym),	   The	   Contemporary	  
Issues	   in	   Technology	   and	   Teacher	   Education	   Journal	   (CITE),	   Palaeontologia	  
Electronica	   (PE)	   and	   Currents	   in	   Electronic	   Literacy	   (CEL).	   Encouraging	  contributors	   to	   use	   less	   conventional	   semiotic	   resources	   is	   aimed	   to	   "free	  authors	  of	  the	  constraints	  of	  the	  static	  printed	  page	  in	  the	  presentation	  of	  their	  research	  results"	  (EIJ	  Question	  n.d.).	  
• Still	  in	  this	  category,	  after	  listing	  various	  semiotic	  resources,	  Living	  Reviews	  in	  
Relativity	   (LRR)	   describes	   a	   specific	   reading	   experience	   associated	   with	   "a	  hypertext	  document":	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"With	  a	  hypertext	  document,	  a	  viewer	  navigates	  information	  by	  following	  links	  on	  an	   "as-­‐needed"	   or	   an	   "as-­‐desired"	   basis.	   Thus,	   the	   path	   one	   follows	   through	   a	  hypertext	  document	  can	  result	  in	  an	  individual	  experience:	  self-­‐selected	  and	  thus	  self-­‐directed.	  Given	   this	  dynamic	  quality	  of	  hypertext,	  we	  expect	  Living	  Reviews	  to	  be	  used	  rather	  than	  just	  read"	  (LRR	  About	  n.d.).	  
From	   the	   analysis	   of	   the	   editorial	   policy	   of	   the	   journals	   included	   in	   the	   first	  category,	  it	  can	  be	  noted	  that:	  
• The	  discourse	  directed	   towards	  authors	  can	  be	  described	  as	   impersonal	  and	  indirect:	  The	  "multimedia	   files	  submitted	   for	   JASA	  Express	  Letters	  (JASA-­‐EL)	  will	  be	  reviewed…"	  (JASA-­‐EL	  Submission	  n.d.).	  "Supplementary	  material,	  such	  as	   data	   sets,	   animated	   visualisation,	   etc.,	   should	   be	   submitted	   together	  with	  the	   manuscript	   for	   peer-­‐reviewed	   publication…	   (ACP	   Submission	   n.d.).	  "Articles	  may	  include…"	  (LRR	  Question	  n.d.).	  Other	  semiotic	  resources	  such	  as	  "pictures	   and	   tables	  —	   and	   even	   music,	   sounds,	   and	   animations	  —	   can	   be	  included	  as	  part	  of	  the	  text"	  (PHILICA	  Submission	  n.d.).	  
• In	   some	   cases,	   the	   discourse	   is	   turned	   to	   express	   an	   invitation	   and	  encouragement:	   "All	   authors	   are	   encouraged	   to	   take	   full	   advantage	   of	   the	  Web-­‐only	   capabilities	   of	   online	   publishing,	   including	   3-­‐D,	   video,	   and	  interactive	   graphics…"	   (AAPSJ	   About	   n.d.).	   "Sociological	   Research	   Online	  encourages	  authors…"	  (SRO).	  "Authors	  will	  be	  encouraged	  to…"	  (PE	  Call	  n.d.).	  
• A	  mention	  found	  in	  the	  policy	  of	  EIJ	  reflects	  a	  move	  away	  from	  the	  primacy	  of	  text	   and	   a	   recognition	   of	   other	   than	   textual	   semiotic	   resources	   as	   fully	  equivalent	   to	   text	   but	   it	   means	   a	   change	   of	   perspective:	   "dynamic	   and	  interactive	   components	  …	   can	   only	   happen	   effectively	   if	   authors	   do	   not	   feel	  the	   need	   to	   also	   provide	   printable	   forms	   of	   this	  material	   in	   addition	   to	   the	  dynamic	  forms"	  (EIJ	  Question	  n.d.).	  In	  other	  words,	  this	  move	  implies	  a	  move	  away	  from	  printable	  versions	  of	  the	  journals	  as	  scientific	  multimedia	  artefacts	  can	  only	  be	  consumed	  on	  screen.	  The	  second	  category	  of	   journals	  –	   'Dedicated	  section'	  –	  concerns	   journals	   that	  are	   displaying	  multimedia	   content	   in	   a	   specific	   section	   especially	   intended	   for	  this	   purpose.	   This	   content	   does	   not	   seem	   to	   be	   fully	   recognised	   as	   semiotic	  resources	  for	  meaning	  making.	  11	  journals	  have	  been	  included	  in	  this	  category.	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In	   most	   cases,	   this	   dedicated	   section	   is	   reserved	   to	   audio-­‐visual	   semiotic	  resources,	   i.e.	   podcasts	   (REIP,	   BJ)	   or	   videos	   (FRONTIERS,	   TCR),	   or	   both	   (BMJ,	  EPAA,	  AIP).	  In	  rare	  cases,	  this	  dedicated	  'multimedia	  section'	  is	  complemented	  by	  the	  integration	  of	  other	  multimedia	  content	  at	  the	  'article	  level'	  (e.g.	  3D	  objects).	  In	   some	   cases	   too,	   the	   homepage	   of	   the	   journal	   displays	   some	   multimedia	  content,	  such	  as	  a	  slideshow	  or	  a	  video	  presentation	  introducing	  the	  concept	  of	  the	  journal	  (e.g.	  Frontiers).	  
• The	  format	  and	  the	  purpose	  of	  this	  audio-­‐visual	  material	  in	  a	  separate	  section	  do	  not	  differ	  significantly	  from	  one	  journal	  to	  the	  next.	  It	  is	  about	  presenting,	  discussing	  and	  promoting	  a	  recently	  published	  paper	  by	  means	  of	  a	  "5-­‐minute	  audio	   or	   video	   podcast	   linked	   to	   an	   article	   that	   explains	   the	   main	   points"	  (EPAA	   Policies	   n.d.)	   or	   an	   "author	   video	   commentary"	   (FNS	   About	   n.d.).	  
Teachers	  College	  Record	   (TCR)	  makes	  this	  material	  available	  on	  "a	  discussion	  platform"	   (see	   Figure	   12)	   called	   Vialogues	   "which	   derives	   from	   'video	  dialogues'"	   (VIALOGUE	  n.d.).	  By	  contrast,	   the	   'multimedia	  section'	  associated	  with	  the	  Electronic	  Journal	  of	  Geotechnical	  Engineering	  (EJGE)	  is	  a	  "magazine"	  (EJGE	  Magazine	  n.d.)	  with	  "fun	  pages"	  (EJGE	  n.d.).	  
	  
	  
Figure	  12:	  The	  Voice:	  a	  Section	  Dedicated	  to	  Multimedia	  Content	  (TCR	  Section	  2013)	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• Frontiers	   and	   the	   New	   England	   Journal	   of	   Medicine	   (NEJM)	   are	   especially	  dynamic	  in	  relation	  to	  this	  complementary	  or	  additional	  audio-­‐visual	  section.	  
Frontiers	  creates	  visibility	  of	  a	  researcher	  in	  his/her	  field	  through	  video	  clips:	  
Videos	   is	  a	  platform	  which	  allows	  you	   to	  share	  pertinent	  videos	   instantaneously	  with	   your	   colleagues,	   groups,	   networks	   or	   entire	   community.	   Whether	   the	  recording	  of	  a	  lecture,	  discussion	  of	  a	  new	  research	  project	  or	  presentation	  of	  an	  award	  ceremony,	  Videos	  is	  an	  easy	  to	  use	  and	  simple	  method	  of	  communication	  which	   further	   establishes	   your	   presence	   in	   your	   field	   or	   specialty	   area"	  (FRONTIERS	  Community	  n.d.).	  
• Still	   in	   the	   same	   perspective	   (communication	   and	   promotion),	   but	   also	   in	  order	  to	  provide	  visual	  evidence,	  the	  New	  England	  Journal	  of	  Medicine	  offers	  a	  section	   called	   "Articles	   and	   Multimedia"	   (NEJM	   n.d.)	   sharing	   videos	   and	  images	   "in	   clinical	  medicine",	   "interactive	  medical	   cases"	   and	   "weekly	   audio	  summaries"	  of	  last	  publications.	  NEJM	  also	  displays	  multimedia	  at	  the	  'article	  level',	   such	   as	   "audio	   interviews"	   (see	   Figure	   13),	   "video	   roundtables"	   or	  "slideshows"	   (NEJM	  Perspective	  n.d.).	  These	   resources	   are	   associated	  with	   a	  type	  of	  scientific	  article	  called	  "Perspective".	  
	  
	  
Figure	  13:	  Audio	  Interview	  Associated	  with	  an	  Article	  (NEJM	  Audio	  2014)	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• Finally,	  it	  is	  worth	  mentioning	  that	  the	  Journal	  of	  Cell	  Science	  (JCS)	  dedicates	  a	  specific	   section	   to	   the	   2D	   poster	   format.	   A	   poster	   is	   downloadable	   as	   "Data	  supplement"	  (see	  Figure	  14):	  
CS@G	   posters	   are	   commissioned	   by	   the	   in-­‐house	   Editors	   and	   undergo	   peer	  review.	   They	   are	   short	   primers	   that	   act	   as	   an	   introduction	   to,	   or	   summarise	  current	   knowledge	   of,	   an	   area	   of	   cell	   biology.	   CS@G	   posters	   feature	   a	   single	  detailed	  figure	  and	  accompanying	  text	  of	  no	  more	  than	  3,000	  words"	  (JCS	  Articles	  n.d.).	  
	  
Figure	  14:	  A	  2D	  Poster	  Complemented	  an	  Article	  (JCS	  Poster	  2013)	  	   In	  the	  third	  category,	  'Rare	  and	  2D'	  (5	  journals),	  some	  semiotic	  resources	  can	  be	  found	   at	   the	   'article	   level'.	   However,	   resources	   that	   go	   beyond	   a	   much	   larger	  number	  of	  static	  visuals	  are	  sometimes	  difficult	  to	  find	  -­‐	  hence,	  the	  label	  'rare	  and	  2D'.	   For	   instance,	   there	   is	   only	   a	   single	   video	   in	   the	   last	   issue	  of	  CITE,	   a	   single	  slideshow	   in	   the	   last	   issue	   of	   Enculturation	   (ENCULTUR),	   or	   a	   single	   Prezi	  presentation	  in	  the	  case	  of	  Currents	  in	  Electronic	  Literacy	  (CEL).	  
• In	  terms	  of	  policy,	  four	  of	  the	  five	  journals	  entering	  this	  category	  are	  based	  on	  what	   can	   be	   named	   an	   "acceptance	   policy",	   i.e.	   a	   policy	   indicating	   that	  submitting	  work	  with	  multimedia	  content	  of	  some	  sort	  is	  possible:	  
	   Page	  128	  
CITE	   …	   allows	   authors	   to	   demonstrate	   the	   technologies	   about	   which	   they	   are	  writing,	  including	  video	  and	  audio	  segments,	  animation,	  virtual	  reality,	  Web	  links,	  and	  simulations	  (CITE	  n.d.).	  
Currents	   in	   Electronic	   Literacy	   is	   a	   peer-­‐reviewed	   journal	   that	   encourages	  submissions	   that	   take	   advantage	   of	   the	   hypertext	   and	   multimedia	   possibilities	  afforded	   by	   our	   World	   Wide	   Web	   publication	   format,	   as	   well	   as	   articles	  concerning	   the	   use	   of	   emergent	   electronic	   technologies.	   To	   this	   end,	   we	   gladly	  accept	   articles	   with	   graphics,	   sound,	   and	   hyperlinks	   submitted	   as	   HTML	  documents	  (CEL	  Submission	  n.d.).	  
Enculturation	  …	   accept[s]	   academic	   work	   in	   all	   media	   forms	   suitable	   for	   web-­‐based	   publication,	   including	   conventional	   articles,	   hypertexts,	   videos,	   and	  multimedia	  projects.	  (ENCULTUR	  About	  n.d.).	  "Internet	  Archaeology	  …	  publishes	  articles	  of	  a	  high	  academic	  standing	  which	  also	  try	  to	  utilise	  the	  potential	  of	  electronic	  publication.	  …	  When	  thinking	  about	  your	  article	  structure,	  remember	  to	  use	  the	  benefits	  of	  the	  web.	  Consider	  more	  than	  a	  linear	  text	  with	  supplementary	  images…	  (IA	  About	  n.d.).	  
The	   New	   Journal	   of	   Physics	   (NJA)	   mentions	   in	   a	   specific	   guideline	   to	   accept	  submissions	  supplemented	  by	  a	  video	  abstract	  (see	  Figure	  15).	  Around	  20	  of	  these	  abstracts	  have	  been	  publishing	  over	  the	  last	  two	  years	  but	  this	  activity	  tends	   to	  be	  more	   and	  more	   frequent.	   This	   format	   is	   introduced	  by	   a	   textual	  tutorial	   ("how	   to	   make	   a	   good	   video	   abstract")	   providing	   technical	   and	  content-­‐based	   recommendations	   ("raise	   your	   visibility",	   "what	   to	   film",	   "be	  creative"	  or	  "audio-­‐visual	  quality	  [including]	   lighting	  …	  vibration	  …	  exposure	  …	  frame"…):	  
Video	  abstracts	  are	  a	  brand	  new	  content	  stream	  for	  New	  Journal	  of	  Physics,	  aimed	  at	  increasing	  yet	  further	  the	  visibility	  of	  our	  authors	  and	  their	  work.	  Through	  this	  video	  media	  authors	  can	  now	  go	  beyond	  the	  constraints	  of	  the	  written	  article	  to	  convey	   their	   research,	   and	   provide	   a	   new,	   enhanced	   user	   experience	   for	   the	  journal's	  global	  audience"	  (NJP	  Abstract	  n.d.).	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Figure	  15:	  A	  Video	  Abstract	  Associated	  with	  An	  Article	  (NJP	  Video	  2014)	  	   The	   fourth	  category	  called	   'Frequent	  or	  systematic'	   includes	  9	   journals	  whose	  editorial	  policy	  describes	  an	  explicit	  multimodal	  approach	  to	  scientific	  publishing	  and	   where	   multimedia	   artefacts	   are	   almost	   systematically	   disseminated	  regardless	   the	   topic	   treated	   in	   an	   article	   or	   an	   issue.	   In	   other	   words,	  disseminating	   a	   scientific	   multimedia	   artefact	   is	   an	   effective	   and	   not	   an	  accidental	  practice.	  The	  key	  characteristics	  of	  this	  category	  can	  be	  summarised	  as	  follows:	  
• First,	   the	   activity	   'publishing	   a	   scientific	   multimedia	   artefact'	   is	   the	   main	  activity	  and	  the	  raison	  d'être	  of	  the	  journal.	  This	  means	  that	  the	  journal	  is	  not	  dedicated	  to	  publishing	  articles	  and	  sometimes	  multimedia	  artefacts).	   It	   is	  an	  activity	  that	  is	  coded	  and	  repeated	  and	  is	  based	  on	  "a	  norm	  shared	  by	  a	  group	  of	  people"	  Takahashi	  et	  al.	  2010:7):	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IPOL	   is	   a	   resarch	   journal	   of	   image	   processing	   and	   image	   analysis.	   Each	   article	  contains	   a	   text	   describing	   an	   algorithm	   and	   source	   code,	   with	   an	   online	  demonstration	  facility	  and	  an	  archive	  of	  online	  experiments	  (IPOL	  n.d.).	  
In	  Media	  Res	  is	  dedicated	  to	  experimenting	  with	  collaborative,	  multi-­‐modal	  forms	  of	  online	  scholarship	  (IMR	  About	  n.d.).	  	  Vectors	   is	   realized	   in	  multimedia,	  melding	   form	   and	   content	   to	   enact	   a	   second-­‐order	  examination	  of	  the	  mediation	  of	  everyday	  life	  (VECTORS	  About	  n.d.).	  Submissions	   for	   Computers	   and	   Composition	   Online	   need	   to	   be	   web-­‐aware,	  meaning	  that	   they	  not	  only	  use	  the	  World	  Wide	  Web	  as	  a	  medium	  but	  also	  take	  advantage	  of	  the	  benefits	  of	  this	  kind	  of	  publishing	  (CCO	  Submission	  n.d.).	  
• Second,	   a	   specific	   multimodal	   format	   is	   often	   associated	   with	   the	   scientific	  artefacts	  published	  by	  a	  journal.	  An	  "exhibition"	  in	  the	  case	  of	  JAR	  (see	  Figure	  16),	   a	   "webtext"	   (KAIROS),	   a	   video	   article	   (JoVE),	   an	   article	   with	   a	   Online	  Demonstration	  Facility	  (IPOL,	  see	  Figure	  17)	  
JAR	  abandons	   the	   traditional	   journal	   article	   format	  and	  offers	   its	   contributors	  a	  dynamic	  online	  canvas	  where	  text	  can	  be	  woven	  together	  with	  image,	  audio	  and	  video.	   These	   research	   documents	   called	   ‘expositions’	   provide	   a	   unique	   reading	  experience	  while	  fulfilling	  the	  expectations	  of	  scholarly	  dissemination	  (JAR	  n.d.).	  
	  
Figure	  16:	  A	  series	  of	  Exhibitions	  Based	  on	  a	  Specific	  Multimodal	  Format	  (JAR	  
Issue	  2014)	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"We	  publish	  "webtexts,"	  which	  are	   texts	  authored	  specifically	   for	  publication	  on	  the	  World	  Wide	  Web"	  (KAIROS	  About	  n.d.).	  "JoVE	   publishes	   peer-­‐reviewed	   video-­‐articles	   documenting	   techniques	   and	  protocols	   in	   biological,	   medical,	   chemical,	   and	   physical	   research"	   (JoVE	  Information	  n.d.)	  
	  
Figure	  17:	  An	  Online	  Demonstration	  Facility	  Associated	  with	  A	  Published	  Article	  (IPOL)	  	  
• Third,	   a	   personal	   assistance	   or	   guidance	   is	   provided	   in	   order	   to	   help	  contributors	  in	  the	  process	  of	  multimodal	  composition:	  
MTO	  Editorial	  Assistants	  and	  Consultants	  can	  provide	  assistance	  in	  some	  of	  these	  areas.	  Potential	  authors	  are	  welcome	  to	  contact	  the	  Editor	  to	  discuss	  their	   ideas	  (MTO	  Submission	  n.d.).	  Realizing	   that	   few	  scholars	  are	  experts	   in	  website	  design,	  we	  are	  eager	   to	  work	  with	   authors,	   photographers	   and	   videographers	   in	   the	   process	   of	   producing	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image,	   sound,	   and	   video	   files	   for	   submissions.	   We	   are	   committed	   to	   assisting	  scholars	  at	  varying	  levels	  of	  technological	  proficiency	  (SSP	  Submission	  n.d.).	  	  An	  editor	  can	  be	  assigned	  to	  help	  for	  the	  online	  demo	  part	  (IPOL	  Submission	  n.d.).	  
3)	  For	  the	  sake	  of	  completeness,	  the	  last	  four	  journals	  can	  be	  included	  under	  a	  label	   'restricted	   access'.	   Indeed	   these	   journals	   could	   not	   be	   properly	   checked	  because	  they	  are	  based	  on	  journal-­‐specific	  subscription	  fees:	  
• The	   Journal	   of	   the	   American	  Musicological	   Society	   (JAMS)	   associates	   a	   large	  number	   of	   published	   articles	  with	   the	   label	   "multimedia".	   This	   label	   can	   be	  viewed	   as	   the	   trademark	   of	   the	   JSTOR	   platform	   displaying	   the	   content	  published	  by	   JAMS.	  The	  only	  "multimedia	  article"	   freely	  accessible	  published	  in	   the	   last	   issue	   of	   JAMS	   includes	   audio-­‐files.	   As	   regards	   multimodal	  publishing,	  the	  editorial	  policy	  mentions	  that	  with	  "volume	  67	  …	  the	  two	  most	  significant	  innovations	  are	  the	  new	  Digital	  and	  Multimedia	  Scholarship	  section	  (reviews	  and	  reports	  on	  scholarly	  work	  in	  these	  areas)	  and	  enhancements	  to	  the	  online	  version	  that	  include	  audio	  and	  video	  clips,	  color	  images	  etc."	  (JAMS	  Review	  n.d.).	  
• The	  Journal	  of	  the	  Society	  of	  Architectural	  Historians	  (JSAH)	  also	  uses	  the	  same	  clickable	   label	   "multimedia"	  associated	  with	   the	   JSTOR	  platform.	   In	  addition,	  on	   the	  website	  of	   this	   journal,	   three	  video	   tutorials	  are	  dedicated	   to	   specific	  multimodal	  formats.	  They	  are	  respectively	  named	  "how	  to	  prepare	  3D	  models	  for	  JSAH	  online",	  "how	  to	  prepare	  videos	  for	  JSAH	  online"	  and	  "how	  to	  prepare	  panoramic	  photographs	  for	  JSAH	  online"	  (JSAH	  n.d.)	  
• The	  Crystallography	  Journals	  Online	  (CJO)	  is	  a	  series	  of	  eight	  journals:	  Acta	  A	  to	  F	  plus	  Journal	  of	  Applied	  Crystallography	  and	  Journal	  of	  Synchrotron	  Radiation.	  In	  the	  "sample	  issue"	  provided	  on	  the	  website	  (CJO	  Sample	  n.d.)	  for	  each	  of	  the	  eight	   journals,	   the	   readers	  are	  given	   the	  choice	  between	  different	  options	   to	  access	  the	  content	  of	  an	  article:	  HTML,	  PDF,	  CIF,	  3D	  view,	  structure	  factors,	  or	  supplementary	   materials,	   etc.	   The	   3D	   view	   especially	   is	   a	   specific	   format	  allowing	  manipulating	  and	  interacting	  with	  a	  3D	  representation	  of	  a	  molecular	  structure.	   A	   specific	   reading	   tool	   called	   "highlight	   terms"	   can	   also	   be	  mentioned.	  
	   Page	  133	  
	  
Category	  'POLICY	  ONLY'	   9	  Atmospheric	  Chemistry	  and	  Physics	  (ACP)	   	  Biogeosciences	  (BG)	   	  Earth	  Interactions	  Journal	  (EIJ)	   	  Journal	  of	  the	  Acoustical	  Society	  of	  America	  Express	  Letters	  (JASA-­‐EL)	   	  Living	  Reviews	  in	  Relativity	  (LRR)	   	  Palaeontologia	  Electronica	  (PE)	   	  Philica	  (PHILICA)	   	  Sociological	  Research	  Online	  (SRO)	   	  The	  AAPS	  Journal	  (AAPSJ)	   	  
Category	  'DEDICATED	  SECTION'	  (At	  the	  Journal	  Level)	   11	  AIP	  Advances	  (AIP)	   	  Biochemical	  Journal	  (BJ)	   	  Education	  Policy	  Analysis	  Archives	  (EPAA)	   	  Electronic	  Journal	  of	  Geotechnical	  Engineering	  (EJGE)	   	  Frontiers	  Journal	  Series	  (FRONTIERS)	   	  Journal	  of	  Cell	  Science	  (JCS)	   	  Revista	  de	  Enfermedades	  Infecciosas	  en	  Pediatría	  (REIP)	   	  Teachers	  College	  Record	  (TCR)	   	  The	  British	  Medical	  Journal	  (BMJ)	   	  The	  New	  England	  Journal	  of	  Medicine	  (NEJM)	   	  Fertility	  and	  Sterility	   	  
Category	  'RARE	  OR	  2D'	  (At	  the	  Article	  Level)	   5	  Contemporary	  Issues	  in	  Technology	  and	  Teacher	  Education	  (CITE)	   	  Currents	  in	  Electronic	  Literacy	  (CEL)	   	  Enculturation	  (ENCULTUR)	   	  Internet	  Archaeology	  (IA)	   	  New	  Journal	  of	  Physics	  (NJP)	   	  
Category	  'FREQUENT	  OR	  SYSTEMATIC'	  (At	  the	  Article	  Level)	   9	  Computers	  and	  Composition	  Online	  (CCO)	   	  Image	  Processing	  On	  Line	  (IPOL)	   	  In	  Media	  Res	  (IMR)	   	  Journal	  for	  Artistic	  Research	  (JAR)	   	  Journal	  of	  Visualized	  Experiments	  (JoVE)	   	  Kairos	  (KAIROS)	   	  Music	  Theory	  Online	  (MTO)	   	  Southern	  Spaces	  (SSP)	   	  Vectors	  (VECTORS)	   	  
Category	  'RESTRICTED	  ACCESS'	   4	  Crystallography	  Journals	  Online	  (CJO)	   	  CrystEngComm	  (CEC)	   	  Journal	  of	  the	  American	  Musicological	  Society	  (JAMS)	   	  Journal	  of	  the	  Society	  of	  Architectural	  Historians	  (JSAH)	   	  
TOTAL	   38	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• The	   rich	   HTML	   articles	   published	   by	   CrystEngComm	   (CEC)	   are	   not	   freely	  accessible.	  Dedicated	  to	  crystal	  engineering	  research,	  CEC	  "allows	  research	  to	  be	   presented	   in	   innovative	   ways.	   Authors	   are	   encouraged	   to	   use	   colour,	  movies	  and	  animated	  graphics"	  (CEC	  About	  n.d.).	  Table	   4	   gives	   an	   overview	   of	   the	   38	   selected	   journals	   in	   relation	   to	   the	  aforementioned	  categories	   (for	  a	   complete	   summary	   table,	   see	  Appendix	  2	  and	  Appendix	  3).	  
Typology	  of	  Multimodal	  Integration	  Strategies	  in	  Scientific	  Journals	  The	   categorisation	   just	   outlined	   is	   interpreted	   now	   in	   terms	   of	   multimodal	  integration	   strategies	   implemented	   at	   the	   'journal'	   and	   the	   'article'	   levels	   (or	  both).	  	  
	  
Figure	  18:	  The	  'Promotional'	  Integration	  Strategy	  (NEJM	  Audio	  Summary	  n.d.)	  	   1)	   The	   first	   strategy	   ('Promotional')	   implemented	   at	   the	   journal	   level	   serves	  mostly	   promotional	   purposes.	   There	   is	   a	   specific	   section/space	   of	   the	  website	  dedicated	   to	   promoting	   recently	   published	   work	   (REIP)	   or	   to	   introducing	   a	  recent	  issue	  of	  a	  journal	  (NEJM)	  (see	  Figure	  18).	  This	  space	  can	  alternatively	  also	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be	   used	   for	   disseminating	   certain	   scientific	   content	   in	   a	   visual	  manner.	   In	   this	  case,	  this	  is	  a	  communication	  channel	  of	  scientific	  results	  used	  as	  a	  complement	  to	   the	  dominant	  channel	   through	  which	  original	  refereed	  articles	  are	  published	  (FRONTIERS).	   The	   content	   published	   in	   this	   audio-­‐visual	   section	   is	   either	  uploaded	  by	  users	  or	  members	  of	  the	  community	  linked	  to	  a	  journal	  or	  they	  are	  produced	  by	  the	  journal	  editors	  in-­‐house.	  This	   integration	   strategy	   –	   'Promotional'	   –	   is	   in	   general	   not	   observed	   in	   a	  journal	  in	  conjunction	  with	  an	  integration	  strategy	  deployed	  at	  the	  'article'	  level	  (see	  below)	  even	  if	  this	  option	  is	  theoretically	  possible.	  A	  few	  exceptions	  to	  this	  pattern	  have	  been	  found:	  1)	  Since	  June	  2007	  BJ	  has	  published	  30	  articles	  made	  available	  with	  supplementary	  materials	  labelled	  "3D	  structure",	  "Animation",	  and	  "Multimedia"	  (see	  BJ	  Structures	  n.d.).	  However,	  the	  most	  recent	  dates	  from	  July	  2013.	  2)	  NEJM	  regularly	  disseminates	  "Clinical	  cases",	   “Commentaries”,	  and	  the	  like,	   under	   the	   article	   category	   "Perspective"	   (NEJM	   Perspective	   n.d.).	   These	  contributions	   contain	   videos,	   audios	   and	   other	   semiotic	   resources	   –	  mainly	   as	  supplementary	  material.	   The	   article	   category	   'original	   article'	   follows	   the	   same	  approach,	   but	   apparently	   with	   a	   lower	   frequency:	   two	   videos	   associated	   with	  four	  articles	  have	  been	  published	  within	  the	  last	  three	  months	  (Summer	  2014).	  Overall,	   it	  appears	   that	  NEJM	   is	  a	  major	  exception	   in	   implementing	  multimodal	  integration	  strategies	  at	  both	  the	  journal	  and	  the	  article	  level.	  In	  the	  latter	  case,	  however,	  actual	  occurrences	  are	  "rare".	  2)	   Multimodal	   integration	   strategies	   implemented	   at	   the	   article	   level	   are	  defined	   as	   regards	   the	   aforementioned	   categories	   'Rare	   and	   2D'	   and	   'Frequent	  and	  Systematic'.	  Semiotic	  resources	  beyond	  written	  words	  and	  static	  visuals	  are,	  in	  the	  case,	  associated	  with	  or	  incorporated	  in	  the	  conventional	  scientific	  article.	  In	  order	  to	  better	  specify	  this	  family	  of	  strategies,	  the	  characteristic	  'modularity	  versus	   linearity'	   can	  be	  used	  as	  an	   instrumental	   criterion.	  Modularity	  has	  been	  defined	  as	  a	  distinctive	   feature	  of	  a	  multimedia	  artefact	   (see	  3.1.2.).	  Modularity	  (See	  Figure	  19)	  means	  basically	  that	  the	  spatial	  organisation	  (and	  therefore	  the	  look)	  of	  a	  published	  article	  contrasts	  to	  the	  conventional	  printed	  page	  of	  words	  or	  to	  the	  linearity	  (verticality)	  of	  a	  text	  displayed	  on	  a	  webpage	  (see	  Figure	  20).	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Figure	  19:	  the	  Attribute	  'Modularity'	  in	  a	  Multimedia	  Artefact	  (VECTORS	  Article	  2011)	  	   According	  to	  this	  meaning,	  an	  examination	  of	  the	  categories	  'Rare	  and	  2D'	  and	  'Frequent	   and	   systematic'	   in	   conjunction	   brings	   up	   the	   following	   results:	   the	  characteristic	   'modularity'	   is	   only	   associated	   with	   journals	   included	   in	   the	  category	   "frequent	   and	   systematic".	   More	   precisely,	   among	   the	   nine	   journals	  placed	   in	   this	   category	   –	   two	   (MTO	   and	   SSP)	   publish	   'linear'	   articles	   and	   four	  disseminate	  'modular'	  articles	  {CCO,	  JAR,	  Kairos	  and	  Vectors).	  As	  for	  the	  three	  remaining	  journals	  (IPOL,	  JoVE,	  IMR),	  a	  third	  attribute	  needs	  to	  be	  placed	   in	  an	   intermediary	  position	  between	   'linearity'	  and	   'modularity'.	  This	  attribute	   –	   "bi-­‐modularity"	   (see	   Figure	   21)	   –	   is	   intended	   to	   describe	   a	   type	   of	  articles	  where	  the	  textual	  component	  and	  the	  visual	  component	  appear	  to	  be	  two	  autonomous	  semiotic	  resources	  associated	  for	  a	  specific	  purpose:	   in	  the	  case	  of	  JoVE,	  a	  video	  –	  that	  is	  a	  "visualized	  experiment"	  (JOVE	  n.d.)	  –	  is	  placed	  on	  the	  top	  of	   a	   "video	   article"	   and	   completes	   this	   article.	   IPOL	   associates	   a	   "text	   on	   an	  algorithm	   and	   its	   source	   code"	   to	   "an	   online	   demonstration	   …	   where	   the	  algorithm	  can	  be	  tested	  on	  data	  sets	  uploaded	  by	  the	  users"	  (IPOL	  n.d.).	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Figure	  20:	  The	  Attribute	  'Linearity'	  in	  a	  Multimedia	  Artefact	  (MTO	  Article	  2014)	  	   In	  In	  Media	  Res,	  the	  video	  (first	  semiotic	  resource)	  is	  analysed,	  commented	  and	  "curated"	  by	  means	  of	  written	  words	  (second	  semiotic	  resource):	  
Like	   a	   curator	   in	   a	   museum,	   you	   are	   repurposing	   a	   media	   object	   that	   already	  exists	  and	  providing	  context	  through	  your	  commentary,	  which	  frames	  the	  object	  in	  a	  particular	  way.	  The	  clip/comment	  combination	  is	  intended	  both	  to	  introduce	  the	  curator’s	  work	  to	  the	  larger	  community	  of	  scholars	  (as	  well	  as	  non-­‐academics	  who	   frequent	   the	   site)	   and,	  hopefully,	   encourage	   feedback/discussion	   from	   that	  community	  (IMR	  About	  n.d.).	  
As	   for	   the	   five	   journals	   included	   in	   the	   category	   'Rare	   and	   2D',	   four	   journals	  (CITE,	  CEL,	  ENCULTUR,	  IA)	  disseminate	  mostly	  'linear'	  articles	  with	  multimedia	  content	   incorporated	   in	   a	   text.	  The	   'video	  abstract'	   connected	   sometimes	   to	   an	  article	  published	  on	  the	  NJP	  website	  can	  be	  understood	  in	  terms	  of	  the	  attribute	  
	   Page	  138	  
'bi-­‐modularity'.	   For	   verification	   purposes,	   the	   criterion	   'modularity	   versus	  linearity'	  has	  been	  applied	   to	   the	  articles	  published	  by	   journals	   included	   in	   the	  category	  'Promotional'.	  No	  single	  case	  of	  modular	  or	  bi-­‐modular	  articles	  has	  been	  found.	  	  	  
	  
Figure	  21:	  The	  Attribute	  'Bi-­‐modularity'	  in	  a	  Multimedia	  Artefact	  (IMR	  Article	  2014)	  	   To	  sum	  it	  all	  up,	   the	  characteristic	  "linearity"	  can	  be	  associated	  with	  an	   intra-­‐modal	  integration	  strategy	  (see	  4.2).	  In	  this	  case,	  intra-­‐	  means	  a)	  that	  the	  textual	  component	  defines	  how	  the	  published	  multimedia	  artefact	  is	  navigated	  (from	  top	  to	   bottom),	   and	   thus	   b)	   that	   other	   semiotic	   resources	   are	   incorporated	   in	   the	  textual	   structure	  used	  as	  a	   frame	   (see	  Figure	  19).	  By	   contrast,	   the	   'modularity'	  characteristic	   is	   linked	  to	  a	   trans-­‐modal	   integration	  strategy	  (see	  Figure	  20).	   In	  that	  case,	  semiotic	  resources	  are	  conceived	  as	  tools	  for	  meaning	  making	  and	  for	  supporting	  a	   scientific	   argumentation.	  Finally,	   the	   characteristic	   'bi-­‐modularity'	  is	  representative	  of	  an	  inter-­‐modal	  integration	  strategy,	  which	  is	  a	  strategy	  based	  on	   the	   interplay	   between	   two	   main	   types	   of	   semiotic	   resources.	   Each	   of	   the	  employed	  semiotic	  resources	  plays	  a	  precise	  role	  within	  the	  multimedia	  artefact	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and	   is	   spatially	   displayed	   according	   to	   this	   role.	   In	   other	  words,	   each	   semiotic	  resource	   is	   associated	   with	   a	   module,	   for	   instance	   a	   section	   of	   the	   IMRaD	  structure	  of	  the	  scientific	  research	  article	  (see	  Figure	  21).	  3)	   So	   far	   two	   criteria	   have	   allowed	   defining	   four	   different	   strategies	  ('promotional',	   'intra-­‐modal',	   'inter-­‐modal'	   and	   'trans-­‐modality'):	   the	   criterion	  'location	  of	   the	  semiotic	  resources	   in	   the	  website'	   (at	   the	  article	   level	  versus	  at	  the	   journal	   level)	   and	   the	   criterion	   'modularity	   versus	   linearity'.	   These	   criteria	  concern	   the	   visible	  manifestation	   of	   a	   strategy,	   which	  will	   be	  more	   accurately	  characterised	   in	   the	   second	   loop	   of	   analysis	   (see	   4.3).	   In	   order	   to	   propose	   the	  most	   complete	   picture	   of	   the	   actual	   situation	   in	   scientific	   journals	   regarding	  semiotic	   resources,	   in	   the	   following,	   the	   default	   situation	   is	   recalled	   and	   two	  supplementary	  strategies	  are	  added	  to	   the	   four	  previous	  ones.	  These	  strategies	  can	  be	  defined	  as	  unintentional,	  or	  at	  least	  not	  totally	  intentional.	  The	  purpose	  of	  the	  oxymoron	  'unintentional	  strategy'	  is	  to	  identify	  a	  set	  of	  practices	  that	  do	  not	  fundamentally	  challenge	  or	   transform	  the	  "classic	  article"	  (BJ	  Classic	  n.d.),	   i.e.	  a	  set	  of	  strategies	  that	   leaves	   its	  content	  structure,	  navigation	  structure	  or	   layout	  structure	  untouched	  (Bateman	  and	  Delin	  2001).	  These	  strategies	  are	  widespread	  in	  online	  scientific	  journals	  and	  therefore	  worth	  exploring.	  The	  large	  majority	  of	  current	  scientific	  journals	  do	  not	  yet	  offer	  the	  possibility	  to	   publish	   any	   semiotic	   resources	   other	   than	  written	  words	   and	   static	   visuals.	  This	  default	  situation	  is	  linked	  to	  attitudes	  and	  habits	  that	  could	  be	  interpreted	  in	  various	  ways	  and	  would	  require	  a	  separate,	  comprehensive	  study.	  From	  informal	  conversations	  and	  discussions,	  it	  can	  however	  be	  derived	  that	  one	  or	  more	  of	  the	  following	   four	   reasons	   prevent	   the	   use	   of	   other	   semiotic	   resources	   beyond	  written	  words	   and	   static	   visuals	   in	   a	   contribution:	   a)	   other	   semiotic	   resources	  are	  simply	  ignored,	  b)	  they	  are	  not	  considered	  to	  bring	  any	  added	  value	  (from	  a	  communicative	   viewpoint),	   c)	   they	   are	   considered	   technically	   difficult	   to	  integrate	   in	   a	   publication,	   d)	   they	   are	   supposed	   to	   be	   used	   in	   different	   other	  contexts	   of	   scientific	   communication	   rather	   than	   in	   journals	   (conceived	   as	   a	  formal	  channel	  of	  communication).	  As	   a	   simple	  move	   beyond	   this	   default	   situation,	   i.e.	   a	   first	   additional	   strategy	  consists	   in	   offering	   the	   possibility	   to	   download	   supplementary	   or	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complementary	  material	  associated	  with	  a	  scientific	  article.	  This	  supplementary	  material	   could	   be	   of	   two	   kinds.	   It	   can	   be,	   first,	   about	   data	   and	   data	   sets.	   For	  instance,	  Biogeosciences	  (BG)	  and	  Atmospheric	  chemistry	  and	  physics	  (ACP),	  both	  published	  on	  behalf	   the	  European	  Geosciences	  Union,	  mention	  in	  their	  "general	  guidelines	  for	  manuscripts	  and	  submission"	  that	  "supplementary	  material,	  such	  as	  data	  sets,	  animated	  visualisation,	  etc.,	  should	  be	  submitted	  together	  with	  the	  manuscript	   for	   peer-­‐reviewed	   publication"	   (ACP	   Submission	   n.d.).	   It	   can	   be	  noticed,	   though,	   that	   a	   large	  majority	   of	   journals	  with	   supplementary	  material	  consulted	   during	   this	   first	   loop	   of	   analysis	   give	   access	   to	   textual	   research	  materials	  only	  (excel	  sheets	  for	  instance)	  and	  not	  multimedia	  research	  material	  (see	   2.3.2).	   For	   this	   reason	   they	   have	   not	   been	   integrated	   in	   the	   sample	   of	  selected	   journals	  providing	  semiotic	  resources.	  This	  same	  conclusion	  applies	   to	  the	   second	   kind	   of	   supplementary	   material	   concerning	   "interactive	   public	  discussion",	   "discussion	   paper"	   and	   the	   like	   (see	   Figure	   22).	   This	   feature	   of	  electronic	   journals	   is	  usual	   today,	  especially	   in	   the	  context	  of	   transparent	  peer-­‐review	   systems.	   But	   it	   is	   still	   strongly	   associated	   with	   written	   words.	   Audio-­‐visual	  comments	  or	  feedback	  were	  not	  found	  at	  all	  as	  regards	  scientific	  journals,	  even	   though	   they	  would	   be	   possible	   today	   from	   a	   technical	   viewpoint	   (see	   for	  instance,	  "Effective	  Assessment	  in	  a	  Digital	  Age	  -­‐	  A	  guide	  to	  technology-­‐enhanced	  assessment	  and	  feedback",	  JISC	  2010).	  	  
	  
Figure	  22:	  Supplementary	  Textual	  Research	  Materials	  (BG	  Article	  2014)	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Finally,	  it	  has	  been	  noticed	  during	  the	  first	  loop	  of	  analysis,	  that	  there	  are	  digital	  libraries	  and	  publishers	  that	  provide	  publishing	  platforms	  for	  accessing	  scientific	  journals,	   as	  well	   as	   reading/viewing	  environments	  with	  various	   functionalities.	  JSTOR	   has	   already	   been	   mentioned.	   ScienceDirect	   operated	   by	   Elsevier	   is	  another	  example	  of	  such	  a	  platform/publishing	  environment.	  The	  journal	  series	  
Living	  Reviews	   (Living	  Reviews	   in	  Relativity	   is	   included	   in	   the	   selected	   sample),	  can	   be	   considered	   as	   an	   example	   of	   this	   additional	   strategy	   dedicated	   to	  enhancing	  the	  reading	  experience	  through	  various	  functionalities:	  
Living	  Reviews	  journals	  go	  beyond	  the	  electronic	  dissemination	  of	  traditional	  print	  articles.	  All	  articles	  are	  readable	  online	  in	  HTML,	  integrated	  in	  a	  highly	  functional	  hypertext	   viewing	   environment.	   Sophisticated	   navigation	   support	   is	   offered	   for	  equations,	  figures,	  footnotes	  and	  references.	  …	  Additionally,	  all	  references	  cited	  in	  
Living	  Reviews	  articles	  are	  collated	  in	  online	  searchable	  literature	  databases	  (LRR	  Question	  n.d.).	  
This	  'Enhanced	  functionalities'	  strategy	  is	  added	  in	  the	  proposed	  typology	  even	  if	   it	   can	   be	   regarded	   as	   a	   characteristic	   of	   digital	   journals	   linked	   to	  hypertextuality.	   Any	   rating	   system	   and	   "article-­‐level	   metrics"	   (Fenner	  2013:n.pag.)	   provided	   by	   a	   journal	   are	   also	   representative	   of	   this	   additional	  integration	  strategy	  dedicated	  mostly	  to	  enhancing	  the	  reading	  experience	  and	  to	  improving	   how	   articles	   are	   consumed.	   Fenner	   (2013)	   includes	   under	   "article-­‐level	   metric	   …	   citations,	   usage	   statistics,	   discussions	   in	   online	   comments	   and	  social	  media,	  social	  bookmarking,	  and	  recommendations	  (Fenner	  2013:n.pag.).	  To	   conclude,	   it	   can	   be	   said	   that	   the	   six	   integration	   strategies	   implemented	   in	  scientific	  journals	  that	  go	  beyond	  the	  dissemination	  of	  text	  and	  static	  visuals	  (the	  promotional,	   the	  3	  multimodal,	  and	  the	  2	  additional	  strategies),	  can	  be	  mapped	  onto	   a	   continuum	   (see	   Table	   5).	   On	   both	   extremes	   of	   this	   continuum,	   for	  descriptive	   purposes,	   a	   'weak	   integration'	   strategy	   and	   a	   'strong	   integration'	  strategy	   are	   placed.	   The	   default	   approach	   (with	   its	   unintentional	   emphasis	   on	  written	   words	   only)	   is	   located	   close	   to	   the	   "weak	   integration"	   end	   of	   the	  continuum	  while	  the	  "trans-­‐modality"	  strategy	  (with	  its	  emphasis	  on	  multimedia	  integration)	   is	   close	   to	   the	   opposite	   end	   of	   "strong	   integration".	   The	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Description	  at	  the	  
journal	  level	  
Description	  at	  the	  
article	  level	  
Research	  article	  
From	  'weak'	  integration	  (from	  multimedia	  content)	  …	  
Default	  approach	  
A	  journal	  similar	  to	  its	  print	  counterpart	  (based	  on	  written	  words	  and	  static	  visuals)	  
HTML	  format	  and/or	  PDF	  file	  to	  be	  downloaded	   "Classic	  article"	  
Supplementary	  
file	  
Strategy	  associated	  with	  the	  development	  of	  electronic	  journals	  (hypertextuality)	  




Different	  forms	  of	  interactivity	  ("personal	  space",	  etc.)	  
Additional	  functionalities	  for	  navigating,	  reading,	  annotating,	  rating	  a	  research	  article	  
"Enhanced	  research	  article"	  
Promotional	  
Specific	  sections	  ("multimedia",	  "images"	  etc.)	   An	  informational	  link	  to	  the	  dedicated	  section	  is	  provided	  in	  case	  of	  a	  video	  interview	  with	  an	  author.	  
"Classic	  article"	  (+	  additional	  secondary	  formats	  (podcast,	  video	  abstract,	  video	  tutorial)	  
Intra-­‐modal	  
Editorial	  policy	  explicitly	  featuring	  a	  multimodal	  publishing	  approach	  
Incorporating	  semiotic	  resources	  (e.g.	  video,	  audio-­‐files)	  in	  the	  body	  of	  the	  research	  article	  
Multimedia	  artefact	  ('Linearity')	  
Inter-­‐modal	  
Editorial	  policy	  explicitly	  featuring	  a	  multimodal	  publishing	  approach	  
Pairing	  of	  two	  autonomous	  semiotic	  resources	  for	  a	  specific	  purpose	  (e.g.	  a	  textual	  and	  a	  visual	  resource)	  
Multimedia	  artefact	  ('Bi-­‐modularity',	  e.g.	  a	  video	  article)	  
Trans-­‐modal	  
Editorial	  policy	  explicitly	  featuring	  a	  multimodal	  publishing	  approach	  
Semiotic	  resources	  as	  tools	  supporting	  a	  scientific	  argumentation	  
Multimedia	  artefact	  ('Modularity',	  e.g.	  a	  webtext)	  
…	  To	  'strong'	  integration	  (to	  semiotic	  resources	  for	  meaning	  making)	  
Table	  5:	  Typology	  of	  Multimodal	  Integration	  Strategies	  In	  Scientific	  Journals	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Some	   journals	  can	  only	  be	  described	  properly	  by	  saying	   that	   they	  apply	  more	  than	  one	  strategy.	  Indeed	  some	  of	  these	  strategies,	  as	  already	  discussed,	  are	  not	  mutually	   exclusive.	   Nevertheless,	   some	   general	   tendencies	   became	   apparent	  concerning	   preferred	   associations	   from	   an	   empirical	   viewpoint:	   a)	   a	   strategy	  implemented	   in	   a	   journal,	   at	   the	  article	   level,	   is	   rarely	  observed	   in	   conjunction	  with	  a	  strategy	  implemented	  at	  the	  journal	  level;	  b)	  the	  strategy	  'promotional'	  at	  the	   journal	   level	   tends	   to	   be	   associated	   with	   the	   'supplementary	   material'	  strategy	  and	  with	  the	  'enhanced	  functionalities'	  strategy	  at	  the	  article	  level.	  
4.2.3.	  The	  Intra-­‐,	  Inter-­‐	  and	  Trans-­‐modal	  Integration	  Strategies	  
The	  first	  loop	  of	  analysis	  was	  dedicated	  to	  answering	  a	  first	  research	  question:	  Which	  multimodal	  integration	  strategies	  underlie	  the	  dissemination	  of	  scientific	  multimedia	   artefacts	   in	   multimodal	   scientific	   journals?	   Based	   on	   a	   content	  analysis	  of	  38	  selected	  journals,	  the	  first	  loop	  shows,	  first	  of	  all,	  that	  it	  is	  possible	  to	   find	   online	   scientific	   journals	   disseminating	   semiotic	   resources	   beyond	  written	  words	  and	  static	  visuals.	  Even	  though	  the	  sample	  studied	  has	  been	  highly	  preselected,	   the	   result	   of	   this	   analysis	   also	   shows	   that	   advanced	   multimodal	  integration	   strategies	   are	   very	   rare.	   In	   focusing	   specifically	   on	   semiotic	  resources,	  six	  multimodal	  integration	  strategies	  could	  be	  surfaced.	  A	   first	   'promotional'	   integration	   strategy	   is	   implemented	   at	   the	   journal	   level	  and	  consists	  mainly	  of	  creating	  a	  section	  dedicated	  to	  'multimedia	  content'.	  This	  'multimedia	  content'	  –	  generally	  a	  video	  interview	  or	  a	  podcast	  –	  is	  intended	  to	  promote	   (and/or	   complement)	   a	   recently	   published	   article.	   It	   is	   important	   to	  note	   that	   the	   'linear'	   organisation	  of	   the	  published	  article	   is	  maintained	   in	   this	  case.	   This	   strategy	   does	   not	   rely	   on	   potential	   contributors	   alone	   and	   these	  promotional	  multimedia	  resources	  can	  largely	  be	  produced	  in-­‐house.	  At	  the	  article	  level,	  three	  integration	  strategies	  depend	  on	  external	  contributors	  who	   provide	   semiotic	   resources	   in	   a	   submitted	   contribution,	   which	   will	   be	  transformed	  or	  converted	  into	  a	  multimedia	  artefact.	  It	  has	  been	  noticed	  that	  in	  order	  to	  be	  fully	  effective	  an	   isolated	  policy	  encouraging	  only	  submissions	  with	  multimedia	   content	   is	   insufficient.	   A	   more	   proactive	   approach	   and	   a	   support	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system	   seem	   to	   be	   required	   to	   actually	   attract	   submissions	   based	   on	   a	  multimodal	  format.	  At	  this	  stage	  of	  the	  analysis	  five	  aspects	  (understood	  at	  the	  'journal'	  level)	  turn	  up	  to	  be	  decisive	  for	  less	  conventional	  semiotic	  resources	  making	  their	  way	  into	  journal	  articles:	  
• An	   explicit	   editorial	   policy	   is	   mandatory	   but	   insufficient:	   encouraging	  submissions	  that	  make	  use	  of	  semiotic	  resources	  beyond	  text	  and	  2D	  visuals,	  as	  an	  option	  among	  others,	  is	  not	  a	  sufficient	  incentive;	  
• If	  support	  or	  guidance	  of	  some	  sort	  is	  provided	  the	  prevalence	  of	  submissions	  based	  on	  multimodal	  formats	  is	  higher;	  
• A	   journal	   that	   promotes	   a	   specific	   multimodal	   format	   (or	   as	   series	   of	  multimodal	   formats),	   at	   the	   article	   level,	   as	   a	   unique	   signature	   –	   has	   the	  capacity	  to	  attract	  more	  likely	  submissions	  in	  this	  particular	  format;	  
• A	   journal	   publishing	   systematically	   multimedia	   artefacts	   in	   a	   specific	  multimodal	   format	   is	   more	   likely	   to	   focus	   on	   this	   activity	   only.	   No	   other	  dedicated	  sections	  disseminating	  multimedia	  content	  is	  provided.	  This	  journal	  is	   first	   and	   foremost	  dedicated	   to	  publishing	   articles	  based	  on	   a	  multimodal	  format	   and	   not	   to	   publishing	   other	   articles	   based	   on	   a	   more	   conventional	  format.	  
• Semiotic	  resources	  that	  are	  included	  in	  a	  scientific	  multimedia	  article	  are	  used	  as	  a	  material	  for	  argumentation	  and	  reflection	  (for	  meaning	  making),	  and	  are	  not	  added	  merely	  for	  illustrative	  purposes.	  Another	   result	  of	   this	   first	   loop	  of	  analysis	   is	   that	  actual	  examples	  of	   journals	  can	  be	  found	  that	  are	  dealing	  differently	  with	  the	  linearity-­‐modularity	  dimension	  of	  the	  published	  artefact,	  determining	  the	  layout	  and	  the	  navigation	  structures	  of	  a	  scientific	  article.	  Three	  strategies	  (implemented	  at	  the	  article	  level)	  appeared:	  
• The	   'intra-­‐modal'	   strategy	   that	   consists	   in	   incorporating	   or	   inserting	  mainly	  visual	  semiotic	  resources	  into	  a	  standard	  textual	  frame;	  
• The	  'inter-­‐modal'	  strategy	  orchestrating	  the	  interplay	  between	  two	  main	  types	  of	  semiotic	  resources;	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• The	   "trans-­‐modal"	   strategy	   that	   ties	   the	   multiple	   semiotic	   resources	   to	   the	  ongoing	  argumentation.	  To	  provide	  a	  complete	  picture	  of	  multimodal	  integration	  strategies	  in	  scientific	  journals,	   a	  default	   situation	  has	  been	  reminded	  and	   two	  strategies	   that	  are	  not	  the	   focus	  of	   this	  work	  have	  been	  added:	   the	   "supplementary	  material"	   strategy	  and	  the	  "enhanced	  functionalities"	  strategy.	  
• The	   'default	   situation'	   is	   still	   dominant	   in	   most	   current	   online	   academic	  journals	  and	  appears	  to	  be	  based	  on	  practices	  deployed	  in	  printed	  journals;	  
• The	   'supplementary	   material'	   strategy,	   from	   the	   viewpoint	   of	   semiotic	  resources	  used	  (data	  sets	  for	  instance)	  seems	  to	  approach	  digitality	  as	  a	  mode	  of	  distribution	  only.	  
• Finally	   the	   'enhanced	   functionalities'	   strategy	   consists	   in	   improving	  interactivity	  and	  readability	   in	  different	  ways	  at	   the	   journal	   level	  but	  also	  at	  the	  article	  level	  (semiotic	  resources	  –	  that	  is	  icons	  -­‐	  are	  used,	  for	  instance,	  to	  rate	  an	  article,	  etc.).	  In	   the	   context	   of	   a	   second	   loop	   of	   analysis	   the	   most	   relevant	   multimodal	  integration	   strategies	   described	   in	   the	   typology	   described	   previously	   are	  explored	  in	  more	  detail.	  In	  other	  words,	  the	  analysis	  of	  the	  empirical	  solutions	  of	  the	   equation	   placed	   at	   the	   core	   of	   this	   work,	   that	   have	   been	   proposed	   in	   the	  previous	   section	   (and	   developed	   in	   terms	   of	   different	   multimodal	   integration	  strategies),	  is	  supplemented	  and	  confirmed,	  in	  the	  next	  section,	  by	  an	  additional	  analysis	   regarding	   the	  main	   characteristics	   of	  what	   is	   defined	   as	   a	  multimodal	  scientific	  journal.	  
4.3.	  The	  Characteristics	  Shared	  by	  Multimodal	  Scientific	  Journals	  The	   first	   loop	  of	   analysis	  helped	   identifying	  multimodal	   integration	   strategies	  based	  on	  relative,	  weak	  or	  strong	  acknowledgement	  and	  effective	  use	  of	  semiotic	  resources	  in	  scientific	   journals.	  This	  typology	  is	  now	  put	   in	  perspective	  and	  the	  previous	  analysis	  further	  developed	  in	   light	  of	  all	   the	  relevant	  factors	  or	   issues,	  regarding	  multimodal	   scientific	  publishing,	   addressed	   in	   the	   first	   two	  chapters.	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More	  concretely,	   in	  the	  second	  loop	  of	  analysis,	  comparative	  case	  studies	  based	  on	  GMA	  (Ritchey	  2011)	  are	  carried	  out.	  In	   the	   following,	   in	   a	   first	   subsection,	   GMA	   is	   briefly	   introduced	   (4.3.1),	   then	  performed	   (4.3.2.	   and	   4.3.3).	   The	   result	   of	   this	   second	   phase	   of	   analysis	   is	   a	  description	  of	  the	  main	  characteristics	  of	  a	  multimodal	  scientific	  journal.	  This	  set	  of	   characteristics	   can	   be	   interpreted,	   in	   turn,	   as	   a	   set	   of	   requirements	   for	  launching	  a	  multimodal	  scientific	  journal.	  
4.3.1.	  Comparing	  4	  Journals	  Enacting	  a	  Multimodal	  Integration	  Strategy	  
Ritchey	  introduces	  GMA	  as	  a	  method	  "for	  structuring	  and	  investigating	  the	  total	  set	   of	   relationships	   contained	   in	   multi-­‐dimensional,	   non-­‐quantifiable,	   problem	  complexes.	  It	  was	  originally	  developed	  by	  Fritz	  Zwicky,	  the	  Swiss	  astrophysicist	  and	  aerospace	  scientist	  based	  at	  the	  California	  Institute	  of	  Technology"	  (Ritchey	  2011:8).	  GMA	  is	  thus	  a	  tool	  for	  approaching	  a	  problem	  by	  attempting	  to	  organise	  its	   inherent	   complexity	   in	   different	   relevant	   and	   observable	   dimensions	   rather	  than	   to	  reduce	   it	   to	  a	   few,	   isolated	  aspects.	   In	   the	  context	  of	   the	  present	  study,	  this	   means	   that	   solving	   the	   equation	   'digital	   multimodality	   +	   scientific	  publishing',	  as	  already	  mentioned	  several	  times,	  cannot	  be	  limited	  to	  integrating	  multimedia	  (a	  video,	  an	  audio-­‐file	  etc.)	  into	  a	  piece	  of	  work.	  In	  consequence,	  it	  is	  necessary,	  for	  instance,	  to	  define	  a	  multimodal	  integration	  strategy	  (as	  explained	  in	  the	  previous	  section)	  and	  to	  question	  how	  semiotic	  resources	  can	  be	  used	  in	  conjunction,	  for	  meaning	  making	  beyond	  illustrative	  purposes	  (see	  Chapter	  2)	  so	  as	  to	  comply	  with	  scientific	  standards	  (see	  Chapter	  3).	  Ritchey	   reminds	   us	   that	   the	   term	   'morphology'	   in	   'general	   morphological	  analysis'	  comes...	  	  
...	   from	   classical	   Greek	   (morphé)	   and	   means	   the	   study	   of	   shape	   or	   form.	   It	   is	  concerned	   with	   the	   structure	   and	   arrangement	   of	   parts	   of	   an	   object,	   and	   how	  these	   conform	   (i.e.	   fit	   together)	   to	   create	   a	   whole	   or	   Gestalt.	   The	   "objects"	   in	  question	   can	   be	   physical	   (e.g.	   an	   organism	   or	   an	   ecology),	   social	   (e.g.	   an	  organisation	   or	   social	   system)	   or	   mental	   (e.g.	   linguistic	   forms,	   concepts	   or	  systems	  of	  ideas)	  (Ritchey	  2011:8).	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Keeping	  this	  definition	  in	  mind,	  GMA	  is	  conventionally	  performed	  in	  two	  main	  phases:	  an	  analysis	  phase	  and	  a	  synthesis	  phase.	  The	  first	  one,	  the	  analysis	  phase,	  is	   dedicated	   a)	   to	   identifying	   relevant	   variables	   or	   "the	   most	   important	  dimensions	  of	  the	  problem	  complex	  to	  be	  investigated"	  (Ritchey	  2011:12)	  and	  b)	  to	  "assigning	  each	  parameter	  a	  range	  of	  relevant	  values	  or	  conditions"	  (Ritchey	  1998:3).	  For	   instance,	   the	   'promotional',	   'intra-­‐modal',	   'inter-­‐modal'	   and	   'trans-­‐modal'	   integration	   strategies,	   described	   in	   the	   previous	   section,	   represent	   four	  different	   values	  of	   an	   important	  dimension	   (Integration	   strategy)	   of	   a	  problem	  complex	   defined	   in	   this	   work	   in	   terms	   of	   an	   equation	   to	   solve	   (digital	  multimodality	  +	  scientific	  publishing).	  On	  this	  basis	  a	  "morphological	  field"	  is	  constructed	  that	  serves	  as	  basis	  for	  the	  second	  phase	  of	  synthesis	  (Cross-­‐consistency	  assessment).	  A	  morphological	  field	  is	  a	  matrix	  in	  which	  "each	  cell	  …	  contains	  one	  particular	  'value'	  or	  condition	  from	  each	   of	   the	   parameters	   [dimensions],	   and	   thus	  marks	   out	   a	   particular	   state	   or	  configuration	  of	  the	  problem	  complex"	  (Ritchey	  1998:3).	  The	  following	  figure	  is	  an	   abstract	   example	   of	   a	   morphological	   field	   based	   on	   4	   dimensions	   or	  parameters	   (column	  A,	  B,	  C	  and	  D)	  containing	  respectively	  3,	  4,	  5	  and	  2	  values	  (see	  Figure	  23).	  	   Dimension	  A	   Dimension	  B	   Dimension	  C	   Dimension	  D	  Value	  1A	   Value	  1B	   Value	  1C	   Value	  1D	  Value	  2A	   Value	  2B	   Value	  2C	   Value	  2D	  Value	  3A	   Value	  3B	   Value	  3C	   	  	   Value	  4B	   Value	  4C	   	  	   	   Value	  5C	   	  
Figure	  23:	  A	  Morphological	  Field	  with	  4	  Dimensions	  and	  
120	  Configurations	  	   The	   morphological	   field	   shown	   in	   figure	   23	   represents	   all	   the	   potential	  solutions	   of	   a	   problem	   complex	   described	   in	   four	   dimensions.	   In	   the	   example	  provided,	   a	   total	   of	   3*4*5*2=120	   configurations	   can	   be	   explored.	   The	   second	  phase	  of	  GMA	  is	  dedicated	  precisely	   to	  assessing	  the	  relevance	  of	  each	  of	   these	  potential	   solutions.	   This	   is	   called	   a	   "cross-­‐consistency	   assessment":	   "the	   next	  step	   in	   the	   analysis-­‐synthesis	   process	   is	   to	   examine	   the	   internal	   relationships	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between	   the	   field	  parameters	   and	   reduce	   the	   field	   by	   identifying,	   and	  weeding	  out,	   all	   mutually	   [logically	   or	   empirically]	   contradictory	   conditions"	   (Ritchey	  2011:13).	  Ritchey	  adds	   that	   "using	   this	   technique,	  a	   typical	  morphological	   field	  can	  be	  reduced	  by	  up	  to	  90	  or	  even	  99%,	  depending	  on	  the	  problem	  structure"	  (Ritchey	  2011:13)	  The	  resulting	  "manageable"	  solution	  space	  is	  "the	  sum	  total	  of	  all	   internally	   consistent	   configurations"	   (Ritchey	   1998:6).	   In	   the	   provided	  example	  (Figure	  23),	  it	  can	  be	  expected	  that	  the	  initial	  morphological	  field	  will	  be	  reduced	  more	  or	  less	  to	  12	  consistent	  configurations	  (10%	  of	  120	  configurations	  contained	  in	  the	  initial	  morphological	  field).	  This	   resulting	   solution	   space	   can	   finally	   be	   used,	   for	   instance,	   as	   a	   tool	   for	  decision-­‐making	   in	   any	   kind	   of	   organisation.	   In	   this	   case,	   each	   "internally	  consistent	   configuration"	   can	   be	   discussed,	   further	   refined	   and	   concretely	  implemented.	  
Goals	  and	  Guiding	  Questions	  In	   the	   context	   of	   this	   second	   loop	   of	   analysis,	   GMA	   is	   used	   in	   order	   a)	   to	  compare	   four	  scientific	   journals	  based	  on	   four	  different	  multimodal	   integration	  strategies	  and	  b)	  to	  describe	  the	  characteristics	  of	  a	  multimodal	  scientific	  journal	  in	   comparison	   to	   other	   scientific	   journals	   disseminating	   some	   multimedia	  content.	  To	  achieve	  these	  goals,	  GMA	  is	  however	  adapted	  from	  the	  conventional	  protocol	  previously	  described.	  Indeed,	  regards	  the	  first	  phase	  of	  GMA,	  the	  most	  important	  dimensions	   involved	   in	   journals	   based	   on	   a	   multimodal	   approach	   to	   scientific	  publishing	  have	  already	  been	  identified	  through	  both	  theoretical	  deduction	  and	  empirical	  induction	  in	  the	  first	  loop	  of	  analysis	  (see	  Chapter	  2-­‐4).	  It	  is	  therefore	  possible	   to	  accelerate	   the	   first	  phase	  of	  GMA.	  The	  main	   task	   that	  has	  still	   to	  be	  performed	  however	  is	  ascribing	  values	  to	  each	  dimension	  corresponding	  to	  what	  is	   disclosed	   by	   the	   editorial	   board	   on	   the	   website	   of	   each	   selected	   journal	  included	  in	  the	  second	  sample.	  On	  this	  basis,	  the	  morphological	  field	  'Multimodal	  scientific	  publishing'	  can	  be	  generated	  (4.3.2	  and	  4.3.3),	  interpreted	  and	  used	  in	  order	   to	   generate	   new	   configurations	   of	   potential	   multimodal	   or	   multimedia	  journals.	  Overall,	  GMA	  is	  used	  here	  as	  an	  approach	  to	  answer	  three	  questions:	  1)	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which	   effective	   solutions	   are	   implemented	   by	   each	   journal	   concerning	   each	  dimension	   involved	   in	   multimodal	   scientific	   publishing?	   2)	   How	   similar	   or	  different	   are	   these	   solutions,	   and	   finally	   3)	   which	   primary	   characteristics	   are	  shared	  by	  all	  multimodal	  journals	  in	  comparison	  to	  a	  multimedia	  journal?	  
Selecting	  a	  Second	  Sample	  of	  Journals	  to	  Examine	  The	   first	   sample	   includes	   38	   journals	   divided	   into	   4	   typological	   categories	  according	   to	   the	   multimedia	   content	   displayed	   on	   the	   website	   and	   the	  accessibility	  of	  this	  content:	  'policy	  only',	  'rare	  and	  2D',	  'frequent	  and	  systematic',	  and	  'dedicated	  section'	  (see	  4.2.1).	  These	  categories	  have	  been	  further	  examined	  in	  regard	   to	  different	  multimodal	   integration	  strategies.	  On	   this	  basis,	   the	  main	  criteria	  used	  to	  select	  a	  second	  sample	  of	  particularly	  relevant	  journals	  that	  allow	  defining	   a	   set	   of	   characteristics	   shared	   by	   multimodal	   journals	   are	   defined	   as	  follows:	  
• Accessibility:	  the	  content	  should	  be	  fully	  accessible.	  As	  a	  consequence,	  journal	  with	  'restricted	  access'	  are	  excluded.	  
• Actual	   practice:	   journals	   included	   in	   the	   category	   "policy	   only"	   are	   also	   not	  taken	  into	  account	  in	  this	  second	  loop	  of	  the	  analysis.	  
• Multimodal	   integration	   strategies:	   only	   journals	   based	   on	   one	   of	   the	   three	  multimodal	   integration	   strategies	   implemented	   at	   the	   article	   level	   are	  regarded	  as	  potential	  candidates	  for	  inclusion	  in	  the	  second	  sample.	  
• Frequency:	   the	  practice	  of	  publishing	  a	  multimedia	  artefact	  should	  be	  recent	  and	  regular	  in	  the	  journals	  to	  be	  selected.	  	  
• Disciplinary	   range:	   the	   second	   sample	   should	   ideally	   consist	   of	   journals	  belonging	   only	   to	   each	   of	   the	   disciplinary	   fields	   (that	   is	   to	   say	   not	   only	   the	  sciences,	  but	  also	  the	  humanities	  and	  social	  sciences).	  In	   accordance	   with	   these	   criteria,	   four	   representative	   journals	   are	   extracted	  from	  the	  first	  sample	  of	  38	  journals	  and	  included	  in	  the	  second	  sample.	  
• Kairos	   in	  relation	   to	   the	  criterion	   'discipline'	   is	  classified	  under	   'humanities':	  "Kairos	  is	  a	  refereed	  open-­‐access	  online	  journal	  exploring	  the	  intersections	  of	  rhetoric,	  technology,	  and	  pedagogy"	  (KAIROS	  About	  n.d.).	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• Journal	  of	  Visualized	  Experiments	  (JoVE)	  is	  classified	  as	  a	  'science	  journal'.	  It	  "is	  the	  world's	   first	   peer	   reviewed	   scientific	   video	   journal.	   Established	   in	   2006,	  JoVE	   is	   devoted	   to	   publishing	   scientific	   research	   in	   a	   visual	   format"	   (JoVE	  About	  n.d.).	  
• Southern	   Spaces	   is	   more	   difficult	   to	   define	   in	   relation	   to	   the	   criterion	  'discipline'.	  After	  discussion,	  it	  is	  put	  under	  the	  label	  'humanities':	  "we	  publish	  articles	  …	  about	  real	  and	  imagined	  spaces	  and	  places	  of	  the	  US	  South	  and	  their	  global	  connections"	  (SSP	  About	  n.d.).	  
• Finally,	   Frontiers	   "was	   launched	   …	   in	   2007"	   and	   "is	   a	   community-­‐oriented	  open-­‐access	   academic	   publisher	   and	   research	   network"	   (FRONTIERS	   About	  n.d.).	  Frontiers	  is	  not	  strictly	  speaking	  a	  journal	  but	  "an	  academic	  publisher	  of	  peer-­‐reviewed	  open	  scientific	  journals"	  (FRONTIERS	  Wikipedia	  n.d.).	  It	  is	  also	  self-­‐defined	   as	   an	   "open	   science	   platform"	   or	   as	   a	   "journal	   series"	   based	   on	  similar	   principles.	   Around	   50	   journals	   in	   various	   fields	   of	   "sciences"	   are	  currently	  published	  by	  Frontiers.	  The	  names	  of	  these	  journals	  are	  all	  following	  the	  same	  naming	  convention:	  Frontiers	  in	  Cardiovascular	  Medicine,	  Frontiers	  in	  
Energy	   Research,	   Frontiers	   in	   Human	   Neuroscience,	   etc.	   Frontiers,	   moreover,	  provides	  a	  video	  section	  that	  is	  shared	  by	  all	  journals	  and	  that	  is	  particularly	  active	  in	  delivering	  multimedia	  content.	  For	  this	  reason,	  Frontiers	   is	  included	  in	  the	  second	  sample.	  From	   the	   viewpoint	   of	   the	   multimodal	   integration	   strategy,	   three	   of	   these	  journals	  that	  systematically	  publish	  multimedia	  artefacts	  are	  representative	  of	  a	  multimodal	   integration	   strategy	   employed	   at	   the	   article	   level.	   The	   last	   journal	  
Frontiers	  is	  representative	  of	  a	  multimodal	   integration	  strategy	   implemented	  at	  the	  journal	  level.	  
• Kairos	  publishes	  webtext	  "which	  are	  texts	  authored	  specifically	  for	  publication	  on	   the	   World	   Wide	   Web",	   and	   this	   "since	   its	   first	   issue	   in	   1996"	   (KAIROS	  About	  n.d.).	  Kairos	  is	  working	  with	  the	  trans-­‐modal	  integration	  strategy.	  
• JoVE	  systematically	  publishes	  video	  articles	  since	  its	  inception	  in	  2006.	  As	  the	  label	   "video	   article"	   suggests,	   JoVE	   is	   representative	   of	   the	   inter-­‐modal	  integration	  strategy	  implemented	  at	  the	  article	  level.	  
	   Page	  151	  
• Southern	   Spaces	   disseminates	   "photo	   essays	   and	   images,	   reviews,	  presentations,	   and	   short	   videos"	   (SSP	  About	   n.d.)	   and	   is	   linked	   to	   the	   intra-­‐modal	  integration	  strategy	  implemented	  at	  the	  journal	  level.	  
• Finally,	   the	   promotional	   integration	   strategy	   implemented	   by	   Frontiers	  revolves	  around	  two	  specific	  sections,	  "Images"	  and	  in	  particular	  "Videos"	  (at	  the	  journal	  level).	  The	  analysis	  of	  the	  different	  functionalities	  implemented	  at	  the	  article	  level,	  such	  as	  "view	  article	  impact",	  is	  not	  part	  of	  the	  present	  work.	  These	   functionalities	   are	   linked	   to	   a	   strategy	   that	   is	   summarised	   in	   the	  following	   quote:	   "we	   are	   driving	   innovations	   and	   new	   technologies	   around	  peer-­‐review,	   article	   and	   author	   impact	   metrics,	   social	   networking	   for	  researchers,	   and	   a	   whole	   ecosystem	   of	   open	   science	   tools"	   (FRONTIERS	  About	  n.d.).	  
Identifying	  the	  Main	  Dimensions	  of	  Analysis	  The	  documentation	  disclosed	  on	  the	  website	  of	  a	   journal	  remains	  the	  primary	  source	   of	   information	   throughout	   this	   second	   step.	   Additional	   sources	   of	  information	   have	   been	   included	   in	   some	   cases	   for	   verification	   purposes	   (in	  particular	  a	  Wikipedia	  page	  or	  a	  blog	  associated	  with	  a	   journal,	  or	  a	  case	  study	  dedicated	  to	  a	  journal).	  Personal	  communications	  with	  journal	  editors	  constitute	  another	  source	  of	  complementary	  information.	  The	   first	   analysis	   phase	   regards	   GMA	   is	   about	   collecting	   relevant	   dimensions	  constituting	   a	   given	   problem	   complex.	   The	   metaphor	   of	   an	   equation	   (digital	  multimodality	   +	   scientific	   publishing)	   has	   been	   used	   throughout	   this	   work	   to	  define	   the	   'problem	   complex'	   to	   solve.	   Important	   dimensions	   to	   be	   taken	   into	  account	   in	   the	   process	   of	   solving	   this	   equation	   have	   been	   addressed	   in	   two	  theoretical	  chapters	  (see	  Chapter	  2	  and	  3).	  These	  relevant	  dimensions	  related	  to	  multimodal	   scientific	   publishing	   in	   journals	   are	   now	   introduced	   following	   the	  four	   basic	   phases	   of	   the	   conventional	   scientific	   publishing	   cycle	   from	  composition/submission	  and	  evaluation	  to	  dissemination,	  and	  consumption.	  Regarding	   the	   phase	   of	   composition	   and	   submission,	   the	   most	   relevant	  dimensions,	   already	   discussed	   either	   from	   the	   viewpoint	   of	   the	   'digital	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multimodality'	   term	   of	   the	   equation,	   or	   from	   the	   viewpoint	   of	   the	   'scientific	  publishing'	  term	  of	  the	  equation,	  are	  the	  following:	  
• The	   dimension	   'Multimodal	   integration	   strategy'	   that	   has	   already	   been	  analysed	  (see	  4.2)	  is	  defined	  as	  a	  decisive	  dimension	  regarding	  the	  definition	  of	  a	  journal	  based	  on	  a	  multimodal	  approach	  to	  scientific	  publishing.	  It	  defines	  the	   overall	   approach	   of	   a	   journal	   in	   respect	   to	   semiotic	   resources	   to	   be	  included	   in	   the	  multimedia	   artefact	   to	   be	   published.	   The	   'default	   approach'	  logically	  excluded,	  six	  possible	  values	  have	  already	  been	  associated	  with	  this	  dimension	   ('supplementary	  material',	   'enhanced	   functionalities',	   'promotion',	  'intra-­‐modality',	   'inter-­‐modality',	   'trans-­‐modality').	   Only	   the	   last	   four	   are	  relevant	  for	  the	  purposes	  of	  this	  second	  phase	  of	  analysis.	  
• The	   dimension	   'Multimodal	   format'	   (see	   3.1.1)	   contributes	   to	   reunite	   an	  author	  and	  a	  journal	  around	  a	  same	  project:	  publishing	  a	  scientific	  article,	  and	  a	   scientific	   research	   article	   in	   particular,	   as	   a	   multimedia	   artefact.	   The	  dimension	  'Multimodal	  format'	  is	  linked	  to	  the	  multimedia	  artefact	  eventually	  published	   by	   a	   journal.	   In	   order	   to	   collect	   information	   related	   to	   this	  dimension,	  the	  following	  questions	  are	  asked	  for	  every	  journal	  included	  in	  the	  second	   sample:	  what	   is	   the	  multimodal	   format	   promoted	   by	   a	   journal?	   Is	   it	  specific	  or	  is	  it	  described	  as	  a	  general	  category	  (e.g.	  original	  article,	  etc.)?	  
• The	   dimension	   'Scientific	   purpose'	   is	   now	   introduced.	   The	   question	   to	   be	  asked	   is	  related	  to	   the	  scientific	  purpose	  or	   the	  added	  value	  of	  a	  multimedia	  artefact	   made	   up	   of	   a	   variety	   of	   less	   conventional	   semiotic	   resources.	   As	  mentioned	  on	  several	  occasions	  (see	  2.2),	  a	  multimodal	  approach	  to	  scientific	  publishing	  is	  more	  than	  integration	  of	  multimedia	  content	  on	  the	  one	  side	  and	  semiotic	  resources	  are	  not	   incorporated	  for	   illustrative	  purposes	  only	  on	  the	  other	   side.	   Consequently,	   the	   dimension	   'Scientific	   purpose'	   questions	   the	  actual	   function	  of	   the	   semiotic	   resources	   integrated	   in	  a	  multimedia	  artefact	  and	  promoted	  in	  a	  multimodal	  format.	  
• The	   dimension	   'Support	   process'	   refers	   indirectly	   to	   all	   team	   members	  involved	   in	   the	   process	   of	   producing	   concretely	   a	   multimedia	   artefact.	   As	  already	  mentioned	  (see	  4.2.3),	  the	  role	  of	  the	  support	  team	  seems	  particularly	  important:	   inviting	   contributors	   to	   submit	   a	   multimedia	   artefact	   without	  providing	   guidance	   and/or	   personal	   support	   to	   further	   developed	   a	   project	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does	   not	   seem	   sufficient	   to	   attract	   effective	   submissions.	   In	   order	   to	   collect	  information	  related	  to	  this	  dimension,	  the	  questions	  raised	  are	  therefore	  that	  of	  a	  dedicated	  staff	  in	  charge	  of	  the	  technical	  aspects	  involved	  in	  the	  process	  of	  producing	  a	  multimedia	  artefact	  on	   the	  one	   side	  and	  of	   a	   specific	  procedure	  intended	  to	  guide	  the	  design	  of	  a	  multimedia	  artefact	  on	  the	  other	  side.	  The	  two	  following	  relevant	  dimensions	  are	  still	  related	  to	  the	  first	  phase	  of	  the	  scientific	  publishing	  cycle.	  They	  are	  specifically	  intended	  to	  question	  the	  different	  categories	  and	  the	  types	  of	  semiotic	  resources	  that	  a	  journal	  takes	  into	  account	  in	  the	  context	  of	  dissemination	  of	  a	  multimedia	  artefact.	  
• The	  dimension	  'Semiotic	  Input'	  is	  related	  to	  the	  fact	  that	  multimodal	  journals	  disseminate	   semiotic	   artefacts	   made	   up	   of	   a	   variety	   of	   semiotic	   resources	  beyond	   text	  and	  2D	  visuals.	  For	  analytical	  purposes,	  a	  decision	  was	  made	   to	  focus	  especially	  on	   four	  categories	  of	   semiotic	   resources	   in	   this	  work:	  video,	  audio,	  animation	   (or	  3D	  objects)	  and	  application	   (or	   software)	   (see	  4.2.2).	  A	  guiding	  question	  to	  be	  asked	  regarding	  this	  dimension	  is	  the	  following:	  how	  is	  a	   submission	   made	   to	   a	   journal?	   Is	   it	   a	   full	   proposal	   -­‐	   i.e.	   is	   it	   a	   finished	  multimedia	  artefact	  (with	  all	  its	  semiotic	  resources),	  ready	  to	  be	  reviewed?	  Or	  is	   it	   a	   manuscript	   describing	   the	   multimedia	   artefact	   to	   be	   published	   after	  completing	  the	  different	  steps	  of	  a	  process	  of	  production?	  
• The	  dimension	  'Research	  materials'	  is	  about	  the	  different	  types	  of	  multimedia	  research	   materials	   and	   multimedia	   recordings	   accepted	   by	   a	   journal	   and	  integrated	  in	  a	  published	  multimedia	  artefact.	  Is	  a	  scientific	  research	  article	  or	  another	   type	   of	   scientific	   article	   made	   available	   on	   a	   website	   of	   a	   journal	  (based	   on	   a	  multimodal	   approach	   to	   scientific	   publishing),	   still	   dedicated	   to	  disclosing	  mainly	   research	   findings	  or,	   as	   a	  multimedia	   artefact,	   does	   it	   also	  include	  some	  multimedia	  recordings	  (associated	  with	  the	  category	  'empirical	  data')	   or	   some	  multimedia	   research	  materials	   (associated	  with	   the	   category	  'processed	   data')	   (see	   3.3.2)	   linked	   to	   the	   different	   phases	   of	   the	   research	  process?	  For	  the	  purpose	  of	  the	  current	  analysis,	  only	  one	  publishing	  environment	  –	  the	  scientific	   journal	   –	   is	   investigated	   in	   consideration	   of	   the	   essential	   role	   it	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continues	  to	  play	  within	  the	  scientific	  community.	  At	  a	  global	  level,	  two	  series	  of	  questions	   are	   asked	   regarding	   first	   the	   'journal	   concept'	   and	   the	   'publishing	  scenario'	  of	  such	  a	  publishing	  environment	  
• As	   regards	  multimodal	   scientific	   publishing,	   is	   a	   journal	   still	   conceived	   as	   a	  channel	  for	  disseminating	  research	  findings?	  Is	  it	  still	  considered	  either	  as	  an	  archive	  or	  as	  a	  forum	  of	  discussion?	  Or,	  alternatively,	  is	  it	  approached	  as	  a	  lab,	  an	  incubator	  etc.	  -­‐	  i.e.	  as	  an	  instrument	  or	  as	  tool?	  That	  is,	  is	  a	  journal	  based	  on	  a	  multimodal	  approach	  to	  scientific	  publishing	  understood	  first	  and	  foremost,	  as	   anticipated	   before	   (see	   4.2),	   as	   a	   tool	   for	   transforming	   a	   wide	   range	   of	  semiotic	  resources	  into	  a	  multimedia	  artefact?	  
• Derived	   from	   the	   previous	   dimension,	   the	   dimension	   'Publishing	   scenario'	  questions,	   still	   at	   a	   global	   level,	   how	   the	   different	   phases	   of	   the	   scientific	  publishing	  cycle	  (see	  3.3)	  are	  approached	  in	  a	  journal	  disseminating	  semiotic	  resources.	   Are	   the	   four	   phases	   of	   composition/submission,	   evaluation,	  dissemination	  and	  consumption	  performed	  simultaneously	  as	  it	  is	  the	  case,	  for	  instance,	  in	  a	  journal	  "open	  access	  journal	  offering	  rapid	  publication	  and	  open	  peer	   review"	   (F1000	   Research	   n.d.)?	   Alternatively,	   are	   the	   four	   phases	  conceived	   as	   four	   sequential	   and	   successive	   stages	   as	   it	   is	   the	   case	   in	   a	  traditional	  print	   journal?	  The	  dimension	   'Publishing	  scenario'	   is	   thus	  related	  to	  the	  underlying	  process	  of	  resemiotization	  that	  leads	  to	  the	  production	  of	  a	  multimedia	  artefact.	  Two	   dimensions	   are	   associated	   with	   the	   second	   phase	   of	   evaluation	   of	   a	  scientific	  multimedia	  artefact:	  
• The	   dimension	   'Review	   system'	   covers	   the	   different	   aspects	   that	   come	   into	  play	   during	   the	   process	   of	   evaluating/assessing	   a	   scientific	   multimedia	  artefact,	   from	  its	  design	  to	   its	  scientific	  content.	  This	  evaluative	  dimension	  is	  decisive	   regarding	   the	   recognition	   of	   a	   multimedia	   artefact	   as	   a	   scientific	  article	  per	  se.	   It	   is	   also	  decisive	   regarding	   the	   'trustworthiness'	   function	  of	   a	  journal	  (see	  3.3.1).	  Regarding	  the	  dimension	  'Review	  system',	  the	  question	  to	  be	   asked	   is	   the	   following:	   how	   is	   the	  multimedia	   artefact	   evaluated	   and/or	  assessed?	   As	   a	   scientific	   article	   first	   –	   that	   is	   in	   accordance	   with	   scientific	  standards?	   As	   a	   multimedia	   artefact	   –	   that	   is	   in	   accordance	   with	   a	   specific	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multimodal	   integration	   strategy?	   Or	   is	   it	   assessed	   as	   a	   whole	   –	   that	   is	   as	   a	  scientific	  multimedia	  artefact	  in	  all	  its	  aspects	  and	  forms	  (design,	  technological	  requirements,	  scientific	  standards	  etc.)?	  
• The	  dimension	   'Publishing	  conduct'	   is	  also	  associated	  with	   the	  second	  phase	  of	   evaluation.	  This	  dimension	   is	   aimed	   to	   address	   all	   the	   rules	   of	   ethics	   and	  deontology	   (see	   3.3.1)	   –	   that	   is	   aspects	   questioning	   the	   publishing	   conduct	  (Lafollette	   2000:1335)	   of	   authors	   and	   contributors	   submitting	   audio-­‐visual	  resources	  (issues	  related	  to	  privacy	  rights	  or	  use	  of	  animal	  in	  an	  experiment)	  and/or	  reproducing/reusing	  (copyrighted	  or	  not)	  multimedia	  materials.	  What	  specific	  policy	  is	  applied	  in	  this	  domain	  and	  in	  all	  these	  cases?	  The	   next	   two	   dimensions	   address	   the	   conventional	   'archiving'	   and	   'publicity'	  functions	   of	   a	   journal	   linked	   to	   the	   third	   dissemination	   phase	   of	   a	  multimedia	  artefact:	  
• The	   dimensions	   'Archiving	   policy'	   focuses	   specifically	   on	   the	   second	   main	  functions	   fulfilled	  by	  a	  scientific	   journal	  –	  accessibility	  (see	  3.3.1)	  –	  and	  how	  these	   functions	   is	   preserved	   in	   the	   context	   of	   a	   multimodal	   approach	   to	  scientific	   publishing.	   This	   dimension	   is	   associated	   with	   the	   dissemination	  phase	  of	  the	  scientific	  publishing	  cycle.	  As	  noted	  earlier	  (see	  3.3),	  accessibility	  and	   use	   over	   time	   of	   scientific	  multimedia	   artefacts,	   especially	   for	   scientific	  purposes,	   are	   a	   strong	   requirement	   regarding	   multimodal	   publishing,	   and	  even	  more	  so	  when	  seen	  in	  the	  context	  of	  a	  rapid	  or	  "planned	  obsolescence"	  (Fitzpatrick	   2011a:1)	   of	   digital	   objects.	   How	   is	   this	   dimension	   taken	   into	  consideration	   in	   a	   multimodal	   scientific	   journal?	   Is	   it	   possible	   to	   find	   and	  describe	  specific	  archiving	  mechanism	  anticipating	  this	  rapid	  obsolescence	  of	  digital	   technologies	   or	   of	   software	   used	   for	   "running"	   part	   or	   totality	   of	   a	  multimedia	  artefact?	  
• In	  a	  complementary	  manner,	  the	  dimension	  'Registration	  mechanism'	  focuses	  specifically	   on	   the	   last	   main	   functions	   fulfilled	   by	   a	   scientific	   journal	   –	  publicity	  (see	  3.3.1)	  –	  and	  how	  the	  visibility	  of	  a	  scientific	  multimedia	  artefact	  is	  approached.	  This	  dimension	   is	  also	  associated	  with	   the	  dissemination	  and	  the	  consumption	  phases	  of	  the	  scientific	  publishing	  cycle.	  In	  other	  words,	  how	  is	  a	  scientific	  multimedia	  artefact	  with	  all	   its	  semiotic	  resources	  displayed	   in	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official	   indexing	   services	   or	   registration	   systems?	  What	   is	   the	   indexing	   and	  formatting	  procedure	  which	  results	  in	  identifying	  a	  scientific	  article	  both	  as	  a	  scientific	   article	   and	   also	   as	   a	   scientific	   multimedia	   artefact?	   Is	   a	   specific	  "multimedia"	  identifier	  assigned	  to	  each	  of	  its	  components	  or	  is	  a	  multimedia	  artefact	  considered	  as	  a	  whole?	  The	   next	   two	   dimensions	   'Publishing	   model'	   and	   'Mediated	   object'	   are	  associated	  with	  the	  phase	  of	  consumption	  of	  a	  multimedia	  artefact.	  
• The	  dimension	  'Mediated	  object'	  is	  linked	  to	  the	  way	  a	  multimedia	  artefact	  is	  shared	  and	   its	   status.	  As	   a	  digital	   object	   (see	  3.1.2),	   is	   a	  multimedia	  artefact	  editable?	   Is	   it	   possible	   to	  make	   a	   comment?	   Is	   it	   downloadable?	   Is	   it	   made	  available	  as	  a	   final	  product	  or	  as	  an	   in-­‐progress	  piece	  of	  work?	   Is	   it	  made	  of	  reusable	   components?	   In	   brief,	   is	   a	   scientific	   multimedia	   artefact	   "editable,	  interactive,	   reprogrammable,	   and	  distributable"	   (Kallinikos	  et	  al.	  2013:357)?	  This	  also	  raises	  the	  issue	  of	  readership	  and	  the	  status	  of	  a	  "reader".	  Is	  s/he	  a	  user,	   a	   consumer,	   a	   reader,	   a	   'commentator'	  or	   is	   it	   considered	  also	  as	  a	   co-­‐authors?	  
• The	  dimension	   'Publishing	  model'	   is	   intended	   to	  question	  how	  a	  multimedia	  artefact	  is	  made	  available	  to	  the	  public	  or	  an	  audience,	  and	  when?	  Is	  it	  possible	  to	   identify,	   in	   the	   second	   sample	   of	   selected	   journals,	   a	   specific	   publishing	  model	  intended	  to	  address	  multimodal	  scientific	  publishing	  specifically?	  That	  is	  to	  say,	  is	  it	  possible	  to	  say	  that	  multimodal	  publishing	  is	  based	  on	  a	  specific	  and	   innovative	  publishing	  model,	   as	  electronic	   scientific	  publishing	  was	   first	  associated	  with	   the	  open	  access	  model?	  To	   conclude,	   it	   is	   important	   to	  note	  that	   eventually	   the	   dimension	   'Publishing	   model'	   is	   not	   separate	   from	   the	  issue	   of	   affiliation.	   Is	   a	   multimodal	   journal	   linked	   to	   a	   commercial	   or	   an	  institutional	  publisher?	  Is	  it	  an	  autonomous	  editorial	  initiative?	  For	  the	  purpose	  of	  the	  current	  analysis,	  only	  one	  publishing	  environment	  –	  the	  scientific	   journal	   –	   is	   investigated	   in	   consideration	   of	   the	   essential	   role	   it	  continues	  to	  play	  within	  the	  scientific	  community.	  At	  a	  global	  level,	  two	  series	  of	  questions	   are	   asked	   regarding	   first	   the	   'journal	   concept'	   and	   second	   the	  'publishing	   scenario'	   of	   such	   a	   publishing	   environment.	   These	   two	   dimensions	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are	   intended	   to	  gives	   an	  overall	   view	  of	   the	   concept	  on	  which	  each	  of	   the	   four	  journals,	   understood	   as	   a	   multidimensional	   system,	   relies	   (dimension	   'Journal	  Concept')	   and	   consequently	   how	   the	   scientific	   publishing	   cycle	   is	   approached	  (dimension	  'Publishing	  scenario)	  in	  relation	  to	  this	  'journal	  concept'.	  
• As	   regards	   the	   dimension	   'Journal	   concept',	   is	   a	   journal	   still	   conceived	   as	   a	  channel	  for	  disseminating	  research	  findings?	  Is	  it	  still	  considered	  either	  as	  an	  archive	  or	  as	  a	  forum	  of	  discussion?	  Or,	  alternatively,	  is	  it	  approached	  as	  a	  lab,	  an	  incubator	  etc.	  -­‐	  i.e.	  as	  an	  instrument	  or	  as	  tool?	  That	  is,	  is	  a	  journal	  based	  on	  a	  multimodal	  approach	  to	  scientific	  publishing	  understood	  first	  and	  foremost,	  as	   anticipated	   before,	   as	   a	   tool	   for	   transforming	   a	   wide	   range	   of	   semiotic	  resources	  into	  a	  multimedia	  artefact?	  
• Derived	   from	   the	   previous	   dimension,	   the	   dimension	   'Publishing	   scenario'	  questions,	   still	   at	   a	   global	   level,	   how	   the	   different	   phases	   of	   the	   scientific	  publishing	  cycle	  (see	  4.1)	  are	  approached	  in	  a	  journal	  disseminating	  semiotic	  resources.	   Are	   the	   four	   phases	   of	   composition/submission,	   evaluation,	  dissemination	  and	  consumption	  performed	  simultaneously	  as	  it	  is	  the	  case,	  for	  instance,	  in	  a	  journal	  "open	  access	  journal	  offering	  rapid	  publication	  and	  open	  peer	   review"	   (F1000	   Research	   n.d.)?	   Alternatively,	   are	   the	   four	   phases	  conceived	   as	   four	   sequential	   and	   successive	   stages	   as	   it	   is	   the	   case	   in	   a	  traditional	  print	   journal?	  The	  dimension	   'Publishing	  scenario'	   is	   thus	  related	  to	  the	  underlying	  process	  of	  resemiotization	  that	  leads	  to	  the	  production	  of	  a	  multimedia	  artefact.	  All	   the	   dimensions	   previously	   described	   can	   now	   be	   summarised	   and	  integrated	   in	   the	   morphological	   field	   'Multimodal	   scientific	   publishing'	   under	  construction	  (see	  Table	  6).	  This	  14-­‐parameter	  field	  is	  completed	  in	  the	  next	  step	  of	  GMA	  as	  follows:	  each	  journal	  (the	  four	  columns	  of	  Table	  6)	  are	  scrutinised	  in	  relation	   to	   each	   dimension	   (represented	   by	   the	   rows	   of	   Table	   6)	   (4.3.2).	  Significant	   information	   is	   then	   translated	   as	   a	   value	   and	   placed	   in	   the	  morphological	  field	  'Multimodal	  scientific	  publishing'	  under	  construction	  (4.3.3.).	  
	   Page	  158	  
	  
DIMENSIONS	  vs.	  
JOURNALS	   Frontiers	  
Southern	  
Spaces	   JoVE	   Kairos	  
Journal	  Concept	   	  	   	  	   	  	   	  	  
Publishing	  Scenario	   	  	   	  	   	  	   	  	  




	  	   	  	   	  	   	  	  
Scientific	  Purpose	   	  	   	  	   	  	   	  	  
Support	  Process	   	  	   	  	   	  	   	  	  
Semiotic	  Input	   	  	   	  	   	  	   	  	  
Research	  Materials	   	  	   	  	   	  	   	  	  
Review	  System	   	  	   	  	   	  	   	  	  
Publishing	  conduct	   	  	   	  	   	  	   	  	  
Archiving	  Policy	   	  	   	  	   	  	   	  	  
Registration	  
Mechanism	   	  	   	  	   	  	   	  	  
Publishing	  Model	   	  	   	  	   	  	   	  	  
Mediated	  Object	   	   	   	   	  
Table	  6:	  Digital	  Multimodality	  +	  Scientific	  Publishing	  =	  A	  14-­‐
Parameter	  Field	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4.3.2.	  Constructing	  the	  Morphological	  Field	  'Multimodal	  Publishing'	  
Information	  and	  data	  related	  to	  each	  dimensions	  included	  in	  the	  14-­‐parameter	  field	   (or	   the	   morphological	   field	   under	   construction)	   are	   extracted	   from	   the	  documentation	   provided	   by	   the	   website	   of	   the	   four	   journals	   included	   in	   the	  second	   sample:	   JoVE,	   Kairos,	   Southern	   Spaces	   (SSP)	   and	   Frontiers.	   This	  documentation	   is	   coded	   according	   to	   the	   same	   principles	   used	   in	   the	   content	  analysis	  performed	  in	  the	  context	  of	  the	  first	  loop	  of	  analysis	  (see	  4.2):	  the	  unit	  of	  analysis	  is	  therefore	  still	  placed	  at	  the	  phrase	  level.	  In	  the	  following,	  information	  and	  data	  are	  disclosed	  in	  accordance	  with	  the	  four	  main	  phases	  of	  the	  scientific	  publishing	  cycle,	  approached	  in	  a	  sequential	  manner	  for	   reasons	   of	   clarity:	   composition/submission,	   evaluation,	   dissemination	   and	  consumption.	  In	  other	  words,	  a	  multimedia	  artefact	  –	  eventually	  published	  by	  a	  journal	  –	  is	  followed	  from	  its	  first	  apparition	  as	  a	  submission	  to	  its	  dissemination	  as	  a	  peer-­‐reviewed	  article	  that	  can	  be	  consumed.	  At	  the	  conclusion	  of	  this	  step,	  in	  order	  to	  complete	  the	  process	  of	  constructing	  the	   morphological	   field	   'Multimodal	   scientific	   journal'	   and	   prepared	   the	  synthesis	   phase	   of	   GMA,	   these	   information	   and	   data	   will	   be	   transformed	   into	  values.	   The	   sum	   of	   the	   values	   collected	   for	   each	   dimension	   (the	   14-­‐parameter	  field)	   consists	   therefore	   of	   a	   morphological	   field	   based	   on	   already	   empirical	  solutions	   -­‐	   that	   is	   to	   say	   solutions	   that	   are	   currently	   enacted	   in	   four	   existing	  scientific	  journals	  disseminating	  multimedia	  artefacts.	  
Composing	  and	  Submitting	  a	  Multimedia	  Artefact	  The	   four	   scientific	   journals	   included	   in	   the	   second	   sample	   are	  now	  compared	  with	   one	   another	   as	   regard	   the	   dimensions	   associated	   with	   the	  composition/submission	  phase	  of	  the	  scientific	  publishing	  cycle.	  JoVE	   introduces	   the	   procedure	   to	   be	   followed	   to	   submit	   a	   text-­‐based	  "manuscript"	  (dimension	  'Semiotic	  resource')	  in	  a	  specific	  PDF	  document	  called	  "manuscript	   instructions	   for	   authors"	   (JoVE	   Submission	   n.d.).	   In	   this	   PDF	  document,	  "JoVE's	  unique	  multimedia	  format"	  –	  i.e.	  a	  specific	  multimodal	  format	  called	   a	   "video	   article"	   (Dimension	   'Multimodal	   format')	   –	   is	   mentioned	   in	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relation	   to	   a	   "cover	   letter"	   to	   be	   provided	   and	   intended	   to	   explain,	   "why	   this	  work	   should	   be	   published"	   as	   a	   video	   article.	   The	   remaining	   parts	   of	   the	  document	  introduce	  the	  video	  article	  structure	  (dimension	  'Multimodal	  format')	  that	   is	   expected	   from	   a	   contributor	   and	   that	   is	   closely	   modelled	   on	   the	  conventional	  IMRaD	  structure.	  The	  formal	  component	  M	  (Method),	  closely	  paired	  with	  the	  formal	  component	  'Protocol',	  is	  especially	  emphasised:	  
The	   protocol	   text	   should	   provide	   a	   detailed	   description	   to	   enable	   the	   accurate	  replication	   of	   the	   presented	   technique	   (including	   set	   up,	   materials,	   actions,	  conditions,	  etc.)	  (JoVE	  Submission	  n.d.).	  
In	  sum,	  potential	  contributors	  are	  required	  to	  submit	  a	  'semiotic	  input'	  which	  is	  a	  project,	  i.e.	  a	  text-­‐based	  based	  description	  of	  the	  future	  multimedia	  artefact	  (a	  video	  article)	  produced	  in-­‐house	  by	  JoVE's	  staff.	  In	   JoVE,	   the	   phase	   of	   submission	   is	   therefore	   decoupled	   from	   the	   phase	   of	  composition	   (dimension	   'Publishing	   scenario').	   Consequently,	   to	   support	   the	  production	   of	   a	   video	   article	   (dimension	   'Support	   process'),	   a	   "scriptwriter",	   a	  "videographer",	  and	  a	  "professional	  voice	  talent"	  play	  an	  active	  role:	  
After	   your	   manuscript	   is	   accepted,	   JoVE’s	   Ph.D.	   scriptwriters	   translate	   your	  manuscript	   into	   a	   video	   script	   and	   tell	   you	   what	   materials	   and	   reagents	   to	  prepare	   in	   advance	   [dimension	   Multimedia	   research	   materials].	   On	   the	   day	   of	  filming,	   JoVE	   sends	   a	   professional	   videographer	   to	   your	   lab	   to	   shoot	   the	   video.	  The	   protocol	   is	   typically	   filmed	   in	   one	   day.	   Following	   filming,	   JoVE	   edits	   your	  video	   and	   adds	   professional	   voice-­‐over	   talent	   to	   narrate	   the	   science	   shown	   on	  film	  (JoVE	  submission	  n.d.).	  
A	   video	   article	   (see	   Figure	   24)	   produced	   by	   JoVE	   can	   be	   interpreted	   as	   an	  attempt	   to	   connect	   more	   satisfactorily	   the	   empirical	   and	   the	   disseminative	  phases	  of	  the	  research	  process	  to	  each	  other	  and	  this	  even	  though	  the	  process	  of	  filming	   is	   based	   on	   an	   a	   posteriori	   reconstruction	   (dimension	   'Research	  materials').	  A	  video	  article	   incorporates	  visually	  multimedia	   research	  materials	  ("materials	  and	  reagents",	  JoVE	  Submission	  n.d.).	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Figure	  24:	  A	  "Video	  Article"	  Published	  in	  JoVE	  	   As	  a	  process	  of	  resemiotization	  (see	  2.2)	  consisting	  in	  transforming	  words	  into	  moving	   images	   in	  order	   to	  show	  gestures,	   filming	  helps	  "researchers	  overcome	  two	   of	   the	   biggest	   challenges	   facing	   the	   scientific	   research	   community	   today;	  poor	   reproducibility	   and	   the	   time	   and	   labor	   intensive	   nature	   of	   learning	   new	  experimental	   techniques"	   (JoVE	   About	   n.d.).	   In	   doing	   so,	   it	   fulfils	   its	   scientific	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purpose	  in	  a	  more	  efficient	  way	  what	  written	  words	  achieve	  only	  partially.	   In	  a	  magazine	  article,	  Fischman	  chronicles	   the	  story	   that	   led	   to	   the	  creation	  of	   JoVE	  and	   shows	   how	   written	   words,	   as	   a	   means	   for	   meaning	   making,	   can	   be	  considered	  inappropriate	  in	  certain	  contexts:	  
Moshe	   Pritsker	   [founder	   and	   editor	   of	   JoVE]	   was	   about	   30,000	   feet	   above	   the	  Atlantic	   Ocean,	   with	   North	   America	   head	   of	   his	   airplane	   and	   Europe	   receding,	  when	  he	  began	  seriously	  wondering	  why	  he	  was	   there.	  The	  year	  was	  2003,	  and	  Mr.	   Pritsker,	   then	   a	   graduate	   student	   at	   Princeton	   University,	   had	   been	   to	  Scotland	  to	  learn	  how	  to	  grow	  stem	  cells.	  His	  adviser	  had	  asked	  him	  to	  reproduce	  a	  stem-­‐cell	  experiment	  published	  in	  a	  prestigious	  journal.	  It	  didn’t	  work.	  He	  tried	  again	  and	  failed	  again.	  So	  his	  adviser	  put	  him	  on	  a	  plane	  to	  Edinburgh,	  where	  the	  method	  had	  been	  perfected.	   The	   young	   scientist	   learned	   the	   technique.	   “But	   on	  the	  flight	  back,	   I	  started	  saying	  to	  myself,	  This	   is	   the	  21st	  century.	  Why	  should	  I	  have	  to	  cross	  the	  ocean	  to	  see	  ‘the	  master’?,”	  he	  recalls.	  “It’s	  a	  huge	  waste	  of	  time	  and	  money.	  Technology	  should	  have	  a	  better	  answer”	  (Fischman	  2012:28).	  
To	   conclude,	   a	   video	   article	   based	   on	   an	   inter-­‐modal	   integration	   strategy	  (dimension	   'Multimodal	   integration	   strategy')	   encapsulates	   in	   its	   rhetorical	  structure	  the	  specific	  functions	  the	  verbal	  component	  and	  the	  visual	  component	  fulfil,	  and	  also	  how	  these	  two	  components	  interact	   in	  a	  complementary	  manner	  within	  a	  whole.	  In	   contrast	   to	   the	   strict	   control	   procedure	   described	   in	   JoVE,	  Kairos	   is	   more	  flexible	  both	  in	  terms	  of	  the	  submitted	  semiotic	  input	  and	  the	  promoted	  specific	  multimodal	   format,	   i.e.	  a	  "webtext".	  A	  webtext	  (dimension	   'Multimodal	   format')	  is	  explorative	  by	  nature:	  "We	  do	  not	  suggest	  an	  ideal	  standard;	  rather	  we	  invite	  each	  author	  or	  collaborative	  writing	   team	  to	   think	  carefully	  about	  what	  unique	  opportunities	  the	  Web	  offers"	  (KAIROS	  Submission	  n.d.).	  This	  position	  is	   linked	  to	  the	  fact	  that	  a	  submission	  (dimension	  'Semiotic	  input')	  is	  first	  a	  project:	  "some	  projects	  may	  best	  be	  presented	  in	  hypertextual	  form	  or	  in	  multimedia"	  (KAIROS	  Submission	   n.d.).	   The	   fact	   that	   a	   submission	   is	   a	   project	   and	   not	   a	   finished	  multimedia	   artefact	   is	   reminded	   in	   relation	   to	   a	   specific	   article	   type	   called	  "topoi":	  "Submissions	  are	  accepted	  continuously,	  and	  authors	  are	  encouraged	  to	  contact	   the	   editorial	   staff	   early	   in	   their	   project's	   development"	   (KAIROS	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Submission	  n.d.).	  This	  suggests	  that	  the	  semiotic	  input	  submitted	  to	  Kairos	  is	  not	  conceived	   as	   a	   document	   describing	   precisely	   the	   multimedia	   artefact	   to	   be	  produced,	   as	   it	   is	   the	   case	   for	   JoVE,	   but	   a	   project-­‐object,	   or	   an	   in-­‐progress	  multimedia	   artefact	   that	   will	   be	   designing	   step	   by	   step	   during	   a	   production	  process	   (dimension	   'Semiotic	   input').	   This	   suggests	   also	   that	   submission	   and	  composition	  are	  approached	  simultaneously	  (Dimension	  'Publishing	  scenario')	  in	  contrast	  to	  JoVE.	  	  
	  
Figure	  25:	  A	  "Webtext"	  Published	  in	  Kairos	  (KAIROS	  webtext	  2012)	  	   The	  webtexts	  (dimension	  'Multimodal	  format')	  published	  by	  Kairos	  (see	  Figure	  25)	   do	   not	   rely	   on	   an	   inter-­‐	   but	   on	   a	   trans-­‐modal	   integration	   strategy.	  Consequently,	   Kairos	  makes	   clear	   first	   that	   "we’re	   not	   looking	   for	   a	   standard,	  text-­‐based	  article	  written	  in	  a	  word	  processing	  program	  such	  as	  Microsoft	  Word	  or	  a	  similar	  program"	  (KAIROS	  Submission	  n.d.).	  In	  accordance	  with	  this	  policy,	  a	  webpage	   called	   "The	   Kairos	   Style	   Guide"	   describes	   different	   "design	  requirements"	   (KAIROS	   Style	   n.d.).	   Second,	   the	   always-­‐changing	   semiotic	  resources	   used	   in	   an	   always-­‐changing	   webtext	   are	   not	   linked	   to	   predefined	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functions,	  as	  this	  is	  the	  case	  for	  the	  standardised	  video	  article	  format.	  In	  contrast	  to	   a	   video	   article,	   a	  webtext	   is	   not	   dedicated	   to	   showing	   how	   to	   reproduce	   an	  experimental	   protocol,	   but	   to	   performing	   and	   enacting	   a	   "scholarly	   argument"	  (Dimension	   'Scientific	   purpose').	   In	   other	   words,	   a	   webtext	   as	   a	   multimodal	  format	   is	  a	  "toolforthought"	  (Schaffer	  and	  Clinton	  2006:283)	  (see	  2.2.1):	  on	  the	  one	   hand,	   it	   is	   a	   tool	   that	   facilitates	   and	   enacts	   a	   "rhetorical	   and	   aesthetic	  argument"	  and	  on	  the	  other	  it	  is	  a	  "scholarly	  argument	  that	  is	  instantiated	  in	  the	  use	  of	  media	  and	  design"	  (KAIROS	  Submission	  n.d.).	  In	  sum,	  and	  as	  it	  is	  the	  case	  for	  JoVE's	  video	  article,	  "all	  media	  and	  design	  elements	  [of	  a	  webtext]	  should	  be	  non-­‐gratuitous",	  i.e.	  they	  are	  intended	  to	  fulfil	  a	  specific	  scientific	  purpose.	  In	  contrast	  to	  JoVE,	  Kairos	  does	  not	  make	  totally	  clear	  which	  research	  materials	  might	   be	   incorporated	   in	   a	   webtext.	   However,	   the	   dimension	   'Research	  materials'	   in	   Kairos	   can	   be	   inferred	   from	   the	   notion	   of	   "webbed	   forum"	  highlighted	  in	  the	  following	  words	  of	  the	  founding	  editor	  of	  Kairos,	  Mick	  Doherty,	  as	  they	  appear	  on	  Kairos'	  website:	  
This	   new	   journal	   has	   a	   great	   deal	   to	   do	  with	  kairos,	   particularly	   in	   terms	   of	   its	  appropriateness	  and	  timeliness	  in	  our	  field	  at	  this	  time.	  As	  we	  are	  discovering	  the	  value	  of	  hypertextual	  and	  other	  online	  writing,	  it	  is	  not	  only	  important	  to	  have	  a	  forum	  for	  exploring	   this	  growing	   type	  of	  composition,	  but	   it	   is	  essential	   that	  we	  have	  a	  webbed	   forum	  within	  which	  to	  hold	  those	  conversations"	  (KAIROS	  About	  n.d.).	  
In	  other	  words,	  a	  webtext,	  as	  a	  multimodal	  format,	  seems	  closely	  related	  to	  the	  formal	   components	  D	   (Discussion)	   of	   the	   IMRaD	   scientific	   article.	   As	   a	   form	  of	  conversation	  finally,	  a	  webtext	  is	  not	  a	  report	  nor	  a	  tutorial	  dedicated	  to	  showing	  the	  invariable	  steps	  of	  an	  experiment	  but	  a	  narrative	  intended	  to	  translate	  with	  scientific	   rigor	   the	   ebbs	   and	   flows	   of	   an	   argumentative	   discussion.	   Overall,	   it	  tends	   to	   reconnect	  or	   to	   connect	  more	  significantly	   two	  phases	  of	   the	   research	  process:	   'communicate	   the	   results'	   and	   'apply	   the	   results'	   (Björk	   2007):	   a	  webtext	   is	   not	   discussing	   multimodal	   composing	   but	   learning	   by	   doing	  multimodal	  composing.	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Regarding	   the	  dimension	   'Support	  process',	  Kairos	   is	  based	  on	  a	  collaborative	  process	  of	   composition,	   a	  mentoring	  process.	   In	  a	   recent	  publication,	  C.	  E.	  Ball,	  the	  current	  editor,	  describes	  at	  the	  end	  of	  an	  article	  how	  Kairos	  "mentors	  authors	  to	  revise	  their	  webtext"	  (Ball	  2014:1).	  Ball	  summarises	  this	  collaborative	  process	  or	  draft	  process	  as	  follows:	  
My	  goal	  here	  has	  been	  to	  show	  how	  revision	  can	  be	  approached	  as	  a	  collaboration	  between	  authors	  and	  editors	  (students	  and	  teachers,	  and	  vice	  versa)	  in	  a	  writing	  process	  where	  multiple	   drafts	   should	   be	   expected	   and	   encouraged,	   particularly	  for	  writers	  new	  to	  certain	  genres	  (Ball	  2014:13).	  
Southern	  Spaces	   "publishes	   six	   different	   genres	   of	   scholarship:	   articles,	   photo	  and	   media	   essays,	   short	   videos,	   presentations,	   reviews,	   and	   blog	   posts"	   (SSP	  Submission	   n.d.).	   Among	   these	   "six	   publication	   types",	   the	   first	   four	   are	  particularly	   based	   on	   a	  multimodal	   format.	   The	   last	   two	   are	   "primarily	   textual	  submissions".	   Regarding	   the	   dimension	   'Multimodal	   format',	   "articles"	   (see	  Figure	  26)	  disseminated	  on	  SSP	  website	  are	  "digital	  projects"	   that	  "incorporate	  multimedia,	   but	   they	   may	   start	   out	   resembling	   journal	   articles	   composed	   for	  print-­‐based	   scholarly	   periodicals"	   (SSP	   Submission	   n.d.).	   In	   that	   last	   case,	   a	  support	   (dimension	   'Support	   process')	   is	   provided	   during	   the	   phase	   of	  composition/submission:	  
Realizing	   that	   few	   scholars	   are	   experts	   in	   online	   design,	   we	   are	   eager	   to	   work	  with	   authors,	   photographers,	   and	   videographers	   in	   the	   process	   of	   producing	  image,	   sound,	   and	   video	   files	   for	   submissions.	   We	   are	   committed	   to	   assisting	  scholars	  at	  varying	  levels	  of	  technological	  proficiency	  (SSP	  Submission	  n.d.).	  	  
Southern	  Spaces	  (SSP)	  is	  based	  on	  an	  intra-­‐modal	  integration	  strategy.	  It	  implies	  that	  words	   display	   in	   a	   linear	  way	   on	   a	  webpage	   influence	   strongly	   the	   layout	  and	   the	   navigation	   structures	   of	   an	   "article"	   (dimension	   'Multimodal	   format).	  Other	   semiotic	   resources	   from	   this	   point	   of	   view	   are	   "incorporated"	   in	   this	  architecture.	   As	   it	   is	   the	   case	   for	   a	  webtext	   (Kairos),	   they	   are	   used	   as	   tools	   to	  present	  an	  argument.	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Figure	  26:	  An	  "Article"	  Published	  in	  Southern	  Spaces	  (SSP	  Article	  2014)	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From	   this	   standpoint,	   the	   multimodal	   format	   'Short	   video'	   is	   described	   as	   a	  format	   that	   "uses	   visual	   –	   as	   opposed	   to	   textual	   or	   rhetorical	   –techniques	   to	  advance	  a	  critical	  argument"	   (SSP	  Submission	  n.d.).	  More	  precisely,	  an	   "article"	  makes	   use	   of	   "textual,	   archival,	   and	   ethnographic	   data	   [dimension	   'Research	  materials']	   to	  challenge	  conventional	  ways	  of	  understanding	   the	  people,	  places,	  and	   cultures	   found	   in	   the	   South"	   (SSP	   Submission	   n.d.).	   For	   these	   reasons,	   the	  function	  of	   the	   semiotic	   resources	   "incorporated"	   in	   an	  article	   is	   twofold.	  They	  are	   illustrations	  as	  well	  as	   testimonies	  used	  "to	  challenge	  conventional	  ways	  of	  understanding	   the	   people,	   places,	   and	   cultures	   found	   in	   the	   South".	   In	   other	  words,	  they	  provide	  visual	  and	  spatial	  evidence.	  Overall,	  an	  "article"	  published	  by	  Southern	  Spaces	  is	  an	  interpretative	  work	  of	  a	  culture	   based	   on	   an	   ethnographic	   approach.	   It	   can	   be	   concluded	   from	   this	  perspective	  that	  the	  multimodal	  format	  "article"	  as	  conceived	  by	  Southern	  Spaces	  tends	   to	   emphasise	   the	   formal	   component	   R	   (Result)	   and	   thus	   reconnect	   the	  empirical	  phase	  and	  the	  disseminative	  phase	  of	  the	  research	  project.	  	  Finally,	   Frontiers,	   as	   already	   mentioned,	   does	   not	   disseminate	   multimedia	  artefacts	  based	  on	  a	  specific	  multimodal	  format	  (dimension	  Multimodal	  format)	  and	  does	  not	  approach	  a	  video	  in	  conjunction	  to	  a	  specific	  scientific	  article	  type	  but	   as	   complementary	   and	  promotional	  material	   or	  multimedia	   content.	   Based	  on	   a	   promotional	   integration	   strategy,	   the	   keyword	   associated	   with	   the	   video	  section	  available	  on	  Frontiers'	  website	  is	  communication:	  the	  video	  format	  (see	  Figure	  27)	  is	  used	  as	  a	  communication	  tool	  for	  various	  purposes:	  announcing	  an	  event,	   a	   conference,	   an	   upcoming	   paper	   (video	   abstract).	   It	   archives	   also	   talks	  and	  lectures.	  The	   video	   section	   is	   only	   introduced	  by	  means	  of	   a	   few	   lines	   insisting	  on	   the	  communicative	   functions	   (dimension	   'Scientific	   purpose')	   of	   such	   a	   semiotic	  resource.	  No	  support	  process	  is	  mentioned:	  
Frontiers	   Videos	   is	   a	   platform	   which	   allows	   you	   to	   share	   pertinent	   videos	  instantaneously	  with	   the	   entire	   community.	  Whether	   the	   recording	  of	   a	   lecture,	  discussion	   of	   a	   new	   research	   project	   or	   presentation	   of	   an	   award	   ceremony,	  Frontiers	   Videos	   is	   an	   easy	   to	   use	   and	   simple	  method	   of	   communication	  which	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further	   establishes	   your	   presence	   in	   your	   field	   or	   specialty	   area	   (FRONTIERS	  Community	  n.d.).	  
No	   instructions	  are	  specifically	  associated	  with	   the	  use	  of	   the	  video	  section	   in	  terms	  of	  semiotic	  input.	  	  
	  
Figure	  27:	  A	  "Video"	  Published	  in	  Frontiers	  	  The	   following	   summary	   table	   (Table	   6)	   gives	   an	   overview	   of	   information	  collected	  for	  each	  dimension	  related	  to	  the	  phase	  of	  composition/submission	  of	  a	  scientific	  work	  and	  this	  for	  each	  journal	  under	  scrutiny.	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DIMENSIONS	  
vs.	  JOURNALS	   Frontiers	   Southern	  Spaces	   JoVE	   Kairos	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Table	  7:	  Composing	  and	  Submitting	  a	  Multimedia	  Artefact	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Evaluating	  a	  Multimedia	  Artefact	  The	   four	   scientific	   journals	   included	   in	   the	   second	   sample	   are	  now	  compared	  with	  one	  another	  as	  regard	  the	  dimensions	  associated	  with	  the	  evaluation	  phase	  of	  the	  scientific	  publishing	  cycle.	  The	  dimensions	  'Review	  system'	  and	  'Publishing	  conduct'	  taken	  together	  describe	  how	  editorial	  boards	  address	  the	  challenges	  of	  assessing	   a	   contribution	   that	   is	   intended	   to	   be	   a	   scientific	   piece	   of	   work	   (the	  'scientific	  publishing'	   term	  of	   the	  equation)	  and	  at	   the	   same	   time	  a	  multimedia	  artefact	   based	   on	   a	   specific	   format	   and	   design,	   possibly	   using	   different	   media	  technologies	  (the	  'digital	  multimodality'	  term	  of	  the	  equation).	  	  The	   review	   system	   implemented	   in	   JoVE	   is	   organised	   around	   the	   submitted	  "manuscript"	   (dimension	   'Semiotic	   input').	   There	   are	   two	   major	   stages	   in	   the	  process:	   "You	   submit	   an	   original	   manuscript	   according	   to	   JoVE’s	   guidelines,	  which	  must	  complete	  internal	  editorial	  review	  and	  then	  external	  peer	  review	  to	  be	   accepted	   for	   publication"	   (JoVE	   Submission	   n.d.).	   It	   follows	   from	   this	   short	  description	   that	   the	   review	   system	   is	   conducted	   to	   determine	   the	   scientific	  validity	  of	  a	  submission	  and	  whether	  the	  process	  of	  production	  of	  a	  video	  article	  should	  be	  initiated.	  It	   is	  therefore	  not	  designed	  to	  evaluate	  the	  scientific	  quality	  of	  the	  finished	  multimedia	  artefact	  and	  the	  overall	  quality	  of	  design.	  In	   the	   "manuscript	   instructions"	  or	   author	  guidelines	   for	   the	  preparation	  of	   a	  contribution	  providing	  by	  JoVE,	  regarding	  the	  dimension	  'Publishing	  conduct',	  a	  note	   states	   that	   "all	   methods	   including	   the	   use	   of	   human	   or	   animal	   subjects	  and/or	   tissue	   or	   field	   sampling	   must	   include	   an	   ethics	   statement	   before	   the	  numbered	  protocol	  section"	  (JoVE	  Submission	  n.d.).	  	  In	   comparison	   to	   JoVE,	   the	   review	   system	   in	   Kairos	   revolves	   around	   a	  collaborative	  approach	  (a	  mentoring	  process)	  dedicated	  to	  assessing	  the	  design	  of	   the	  multimedia	  artefact	   to	  be	  published.	  Consequently,	   "in	   the	   course	  of	  our	  editorial	   review	   process,	   you	   should	   expect	   editorial	   staff	   and	   editorial	   board	  members	   to	   analyze	   your	   choices	   carefully,	   so	   please	   be	   sure	   to	   think	   them	  through"	   (KAIROS	   Submission	   n.d.).	   The	   review	   system	   in	   Kairos	   is	   therefore	  complemented	  by	  a	  'design	  edit'	  phase	  dedicated	  to	  ensuring	  "that	  webtexts	  are	  ready	   for	   publication".	  More	   precisely	   "the	   design	   edit	   consists	   of	   checking	   for	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readability,	   accessibility,	   usability,	   and	   sustainability.	   Design-­‐editing,	   just	   like	  copy-­‐editing,	  is	  a	  practice	  in	  negotiation	  with	  the	  author's	  design-­‐voice"	  (KAIROS	  Style	  n.d.).	  In	  sum,	  in	  Kairos,	  the	  phase	  of	  composition/submission	  and	  the	  phase	  of	   evaluation	   appear	   to	   be	   closely	   connected	   with	   each	   other	   (Dimension	  Publishing	  scenario).	  Regarding	   the	  dimension	   'Publishing	   conduct',	   from	  an	  ethical	  viewpoint,	   in	  a	  short	  note	  "human	  subjects"	  are	  mentioned:	  "Authors	  submitting	  work	  to	  Kairos	  are	   responsible	   for	   securing	   and	   archiving	   any	   human	   subjects’	   permissions	  pertaining	  to	  their	  research"	  (KAIROS	  Style	  n.d.).	  Still	  in	  relation	  to	  the	  dimension	  'Publishing	  conduct',	  Kairos	  explains	  that...	  
...	  because	  questions	  of	  copyright,	  intellectual	  property,	  and	  fair	  use	  often	  arise	  for	  scholars	  who	  wish	  to	  create	  digital	  publications,	  we	  have	  developed	  a	  statement	  of	   copyright	   that	   encourages	   authors	   to	   carefully	   consider	   their	   rights	   and	  responsibilities	   while	   advocating	   for	   a	   strengthening	   of	   fair	   use.	   Our	   copyright	  statement	  also	  provides	  authors	  with	  the	  opportunity	  to	  build	  upon	  and	  republish	  their	  work	  (KAIROS	  About	  n.d.)	  
In	   Southern	   Spaces	   (SSP),	   a	   double-­‐blind	   review	   process	   –	   that	   could	   be	  described	   as	   conventional	   –	   starts	   once	   the	   submission	   process	   is	   completed	  (dimension	   'Publishing	   scenario'):	   If	   the	   editorial	   staff	   and	   senior	   editor	  determine	  that	  a	  submission	  is	  ready	  for	  peer	  review,	  the	  piece	  then	  proceeds	  to	  double-­‐blind	   review	   by	   two	   scholars	   with	   expertise	   in	   fields	   relevant	   to	   the	  submitted	  work"	   (SSP	   Submission	   n.d.).	   During	   this	   review	   process,	   reviewers	  are	  asked	  to	  "evaluate	  the	  submission	  …	  with	  respect	  to	  …	  academic	  rigor	  …	  and	  overall	   presentation".	   As	   for	   the	   dimension	   'Publishing	   conduct',	   "authors	   are	  responsible	  for	  acquiring	  the	  rights	  to	  use	  all	  media	  (SSP	  Submission	  n.d.).	  A	  video	  posted	  on	  the	  Frontiers	  website	  is	  not	  subject	  to	  peer	  review,	  whereas	  conventional	   (i.e.	   text-­‐based)	   contributions	   are	   evaluated	   through	   a	   two-­‐step	  process	  made	  of	  an	  independent	  review	  and	  an	  interactive	  review.	  It	  is	  interested	  to	  note	  that	  this	  last	  step	  is	  carried	  out	  by	  means	  of	  a	  review	  forum	  "acting	  like	  a	  personal	   Web	   2.0	   assistant"	   and	   "that	   guides	   authors,	   reviewers	   and	   editors	  smoothly	   through	   the	   process	   and	   alerts	   them	   when	   action	   is	   required"	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(FRONTIERS	   Forum	   n.d.).	   Nevertheless	   concrete	   examples	   of	   the	   use	   of	   this	  'interactive	   forum'	   tool	   could	   not	   be	   found	   in	   order	   to	   check,	   for	   instance,	   if	  auditory	   semiotic	   resources	   (i.e.	   audio-­‐visual	   feedback)	   are	   made	   available	  through	  this	  process.	  As	  for	  the	  use	  of	  the	  video	  section	  in	  terms	  of	  ethics	  and	  deontology	  (dimension	  Publishing	   conduct),	   to	   upload	   a	   video	   it	   is	   necessary	   to	   be	   registered	   as	   a	  member	   and	   to	   accept	   the	   "conditions	   for	   registered	   users".	   This	   document	  defines,	   at	   a	   global	   level	   and	  a	  priori,	   the	   general	   terms	   and	   conditions	   of	   use	  applied	   to	   "any	   and	  all	   contributions,	   and	   to	   any	   services	   associated	  with	   such	  contributions"	  (FRONTIERS	  Users	  n.d.).	  Table	  7	  gives	  an	  overview	  of	   information	  collected	  for	  each	  dimension	  related	  to	  the	  phase	  of	  evaluation	  of	  a	  multimedia	  artefact.	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  8:	  Evaluating	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Disseminating	  a	  Multimedia	  Artefact	  As	  mentioned	  (see	  3.1.2),	  the	  rapid	  technological	  obsolescence	  is	  an	  important	  factor	   to	   be	   taken	   into	   consideration	   in	   approaching	   multimodal	   scientific	  publishing,	   as	   a	   note	   published	   by	   Vectors	   reminds	   us	   (see	   Figure	   28).	  Which	  mechanisms	  are	  therefore	  in	  place	  in	  the	  four	  journals	  under	  scrutiny	  to	  ensure	  that	  a	  multimedia	  artefact	  remains	  accessible	  over	  time	  and	  moreover	  accessible	  in	  its	  original	  state	  and	  design?	  Similarly,	  how	  is	  its	  multimodal	  format	  indexed	  and	   promoted	   through	   an	   identifier?	   These	   questions	   are	   now	   examined	   in	  relation	   to	   two	   dimensions	   associated	   with	   the	   dissemination	   phase	   of	   a	  multimedia	  artefact.	  	  
	  
Figure	  28.	  Due	  To	  Technical	  Obsolescence....	  (VECTORS	  Archive	  n.d.)	  	   Video	  articles	  published	  by	  JoVE	  are	  "indexed	  in	  PubMed/MEDLINE,	  SciFinder	  and	   Scopus"	   (JoVE	   Information	   n.d.).	   PubMed	   as	   well	   as	   Scopus	   have	   been	  checked	  but	  no	   specific	   indexing	  method	  and	   registration	  mechanism	  has	  been	  found	  for	  the	  video	  component	  of	  the	  video	  article.	  Except	  a	  clickable	  icon	  "watch	  Video	  Article	  at	  JoVE"	  (see	  Figure	  29),	  a	  video	  article	  is	  indexed	  as	  a	  conventional	  scientific	  article	  and	  displayed	  as	  an	  abstract	  with	  references	  on	  both	  searchable	  databases.	   As	   for	   the	   archiving	   policy,	   "every	   article	   ever	   published	   in	   JoVE,	  ordered	  by	  month	  of	  publication"	  (JoVE	  Archive	  n.d.)	  are	  available	  in	  the	  section	  JoVE	  Archive.	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Figure	  29:	  A	  JoVE	  Video	  Article	  indexed	  in	  PubMed	  (JoVE	  PubMed	  n.d.)	  	  
Kairos	  follows	  the	  same	  rule	  as	  regards	  the	  archiving	  methods	  and	  stores	  every	  webtext	  ever	  published	  on	  the	  journal	  website	  (Dimension	  'Archiving	  policy').	  It	  is	  specified,	  though,	  that	  "issues	  before	  13.1	  are	  presented	  in	  the	  design	  in	  which	  they	  were	   originally	   published;	   issues	   prior	   to	   4.1	   are	   available	   in	   the	   original	  design	   or	   in	   the	   more	   reader-­‐friendly	   first	   major	   redesign"	   (KAIROS	   Archive	  n.d.).	   Still	   in	   relation	   to	   this	   point,	   Kairos	   indicates:	   "Authors	   of	   accepted	  webtexts	   assign	   to	   Kairos	   the	   right	   to	   publish	   and	   distribute	   their	   work	  electronically,	   including	  publication	  on	  the	  web	  and	  on	  CD-­‐ROM,	  and	  to	  archive	  and	  make	  it	  permanently	  retrievable	  electronically"	  (KAIROS	  Submission	  n.d.).	  No	  specific	  registration	  mechanism	  has	  been	  found	  in	  Kairos.	  No	  specific	  digital	  or	  "multimedia"	  identifier	  seems	  to	  be	  used	  for	  webtext	  identification.	  A	  mention	  published	  together	  with	  a	  webtext	  in	  the	  issue	  11.1	  says	  that	  "Kairos	   is	  indexed	  in	  the	  MLA	  International	  Bibliography"	  (KAIROS	  Issue	  n.d.)	  but	  this	  information	  could	  not	  be	  checked.	  
Southern	   Spaces	   "archives	   all	   publication	   materials	   through	   the	   Digital	  Programs	  and	  Systems	  of	   the	  Robert	  W.	  Woodruff	  Library	  and	   is	   committed	   to	  providing	  a	  stable	  digital	  presence	  for	  our	  content"	  (SSP	  About	  n.d.).	  This	  means	  that	  "all	  publications,	  along	  with	  their	  associated	  media,	  are	  securely	  archived	  by	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Emory	   University's	   Woodruff	   Library"	   (SSP	   Submission	   n.d.).	   Nevertheless,	  relevant	  information	  regarding	  "the	  digital	  programs	  and	  systems"	  evoked	  could	  not	  be	  found.	  As	  well	  as	  Kairos	  no	  specific	  registration	  mechanism	  and	  no	  specific	  "multimedia"	  identifier	  are	  mentioned	  and	  have	  been	  observed.	  Articles	  published	  in	  Frontiers	  are	  indexed	  in	  PMC	  or	  PubMed	  and	  stored	  on	  the	  website.	   Video	   made	   available	   in	   the	   video	   section	   is	   not	   linked	   to	   a	   specific	  archiving	  policy	  or	  a	  registration	  mechanism.	  Table	   9	   summarises	   the	   previous	   discussion	   regarding	   the	   dimensions	  'Archiving	   policy'	   and	   'Registration	  mechanism'	   for	   each	   journal	   of	   the	   second	  sample.	   These	   dimensions	   are	   related	   to	   the	   phase	   of	   dissemination	   of	   a	  multimedia	  artefact.	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Table	  9:	  Disseminating	  a	  Multimedia	  Artefact	  
Consuming	  a	  Multimedia	  Artefact	  The	   dimensions	   'Publishing	   model'	   and	   'Mediated	   object'	   are	   dedicated	   to	  comparing	   how	   a	   multimedia	   artefact	   is	   expected	   to	   be	   consumed	   from	   the	  viewpoint	  of	  the	  editorial	  policy	  of	  each	  journal	  included	  in	  the	  second	  sample.	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  JoVE	  is	  a	  subscription-­‐based	  journal	  and	  is	  mostly	  based	  on	  a	  relation	  between	  customer	   and	   supplier,	   and	   authors	   are	   also	   "charged	   a	   production	   fee"	  (standard	   access	   2400$,	   open	   access	   4200$)	   (JoVE	   Information	   n.d.).	   As	   an	  illustration	  for	  this	  relationship,	  after	  the	  production	  process	  of	  a	  video	  article	  is	  completed,	  the	  researcher-­‐client	  gets	  "a	  chance	  to	  approve	  [the]	  final	  video	  and	  manuscript	   after	   video	   editing	   in	   the	   'Galley	   Proofing'	   stage".	   The	   choice	   of	   a	  subscription-­‐based	  publishing	  model	  is	  explained	  as	  follows:	  
Most	  JoVE	  video	  articles	  are	  filmed	  and	  edited	  by	  video	  professionals.	  Since	  video	  production	  is	  very	  expensive,	  the	  cost	  per	  article	  for	  JoVE	  is	  much	  higher	  than	  for	  traditional,	   text-­‐only	   publications.	   It	   is	   not	   possible	   to	   cover	   the	   costs	   of	   video	  production	   based	   on	   the	   typical	   open-­‐access	  model,	   in	  which	   fees	   are	   typically	  collected	  from	  academic	  authors.	  Consequently,	  we	  made	  the	  difficult	  decision	  to	  make	  a	  large	  portion	  of	  our	  content	  only	  available	  to	  paid	  subscribers	  in	  order	  to	  cover	  these	  costs	  (JoVE	  Subscribe	  n.d.).	  
JoVE	   is	  a	  business	   company	   that	  employs	  a	   team	  of	  around	  50	  staff	  members	  working	   in	   different	   departments	   (finance,	   human	   resources,	   information	  technology,	   marketing,	   video).	   Moreover	   JoVE	   developed	   a	   network	   of	  videographers	  located	  in	  different	  places	  in	  the	  world.	  
Kairos	  is	  a	  "refereed	  open-­‐access	  journal"	  that	  "has	  generated	  a	  CC	  license":	  
This	   license	   states	   that	   anyone	   is	   free	   to	   copy,	   distribute,	   display,	   or	   perform	  Kairos	   as	   a	   whole	   under	   the	   following	   conditions:	   you	   must	   give	   the	   original	  author(s)	   credit;	   you	  may	   not	   use	   this	  work	   for	   commercial	   purposes;	   and	   you	  must	   allow	   your	   use	   of	   Kairos	   to	   be	   granted	   the	   same	   license	   terms	   (KAIROS	  Submission	  n.d.).	  
Southern	  Spaces	  is	  an	  "open-­‐access	  journal	  …	  freely	  available	  to	  individuals	  and	  institutions"	  (SSP	  About	  n.d.).	  
Frontiers,	  finally,	  is	  based	  on	  a	  publishing	  approach	  that	  is	  "community	  driven".	  This	  approach,	  however,	  is	  realised	  only	  in	  a	  minimal	  way	  in	  the	  video	  section	  as	  a	  space	  dedicated	  to	  share	  and	  comment	  multimedia	  content.	  Frontiers	  is	  linked	  to	  an	  author-­‐pay	  model,	   "which	  allows	  us	   to	  provide	   immediate	  open	  access	   to	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our	   entire	   content".	   Indeed	   "open	   access	   literature	   is	   not	   without	   cost	   to	  produce".	  However	   there	   is	  no	  cost	  attached	   to	   the	  video	  section	  which	  can	  be	  used	  freely	  by	  any	  registered	  member.	  Overall,	   extensive	   information	   related	   to	   the	   way	   a	   multimedia	   artefact	   is	  shared	   online,	   commented	   by	   users	   (with	   the	   exception	   of	   JoVE	   which	   allows	  users	  to	  comment	  a	  video	  article),	  or	  updated	  by	  authors	  (dimension	  'Mediated	  object')	  have	  not	  been	  found	  for	  the	  four	  selected	  journals.	  It	  is	  likely	  that	  a	  video	  article	   (JoVE),	   an	   article	   (SSP)	   or	   a	   webtext	   (Kairos),	   after	   dissemination,	   is	  considered	  either	  as	  a	  finished	  multimedia	  artefact	  that	  cannot	  be	  updated	  or	  as	  a	  multimedia	   artefact	   that	   is	   rarely	  modified.	   As	   for	   the	   dimension	   'Publishing	  model',	   on	   the	   basis	   of	   the	   information	   available,	   it	   seems	   that	   no	   specific	  publishing	   model	   is	   associated	   with	   multimodal	   scientific	   publishing	   and	   its	  particular	   constraints.	   Despite	   the	   fact	   that	   designing	   a	   multimedia	   artefact	   is	  particularly	   time-­‐consuming	   (as	   suggested	   by	  Kairos	  and	   Southern	  Spaces)	  and	  finally	   expensive	   (as	  Frontiers	  and	   JoVE	  reminds	   us),	   already	   existing	   business	  and	  open	  access	  models	  are	  also	  used,	  even	  if	  they	  are	  not	  entirely	  satisfactory.	  Table	   10	   gives	   an	   overview	   of	   information	   collected	   for	   the	   two	   dimensions	  discussed	  in	  relation	  to	  the	  consumption	  phase	  of	  a	  multimedia	  artefact.	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Table	  10:	  Consuming	  a	  Multimedia	  Artefact	  
The	  production	  process	  of	  a	  multimedia	  artefact	  The	   last	   two	   dimensions	   'Publishing	   scenario'	   and	   'Journal	   concept'	   are	   now	  considered.	  They	  are	  intended	  to	  gives	  an	  overall	  view	  of	  the	  concept	  on	  which	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each	  of	  the	  four	  selected	  journals	  relies	  (dimension	  'Journal	  Concept')	  and	  how,	  at	   a	   global	   level,	   the	   different	   phases	   of	   the	   scientific	   publishing	   cycle	   is	  approached	  as	  a	  coherent	  "scenario"	  (dimension	  'Publishing	  scenario')	  in	  each	  of	  the	  four	  journals.	  As	  regards	  the	  dimension	  'Journal	  concept',	  JoVE,	  Kairos	  and	  Southern	  Spaces,	  in	  accordance	  with	   the	   traditional	   and	  conventional	   roles	  of	   the	   scientific	   journal,	  can	  be	  still	  understood	  as	  a	  channel	  for	  disseminating,	  discussing	  and	  archiving	  research	   findings	   (see	   3.3).	   However,	   at	   the	   same	   time,	   they	   go	   beyond	   these	  roles	  and	  they	  can	  be	  interpreted	  as	  a	  tool	  a)	  for	  designing	  and	  disseminating	  a	  webtext	  (Kairos),	  b)	   for	  experimenting	  "new	  ways	  of	  organizing	  and	  presenting	  research"	  (SSP	  About	  n.d.)	  based	  on	  multimodal	   formats	  (SSP),	  and	  c)	  as	  a	   tool	  for	   producing	   video	   articles	   (JoVE).	   From	   this	   perspective,	   whereas	   JoVE	   has	  developed	  an	   in-­‐house	  production	  process,	   therefore	  a	  service,	  Southern	  Spaces	  and	  especially	  Kairos	  relies	  more	  on	  a	  collaborative	  mentoring	  process.	  For	  this	  reason,	   they	   can	  be	   considered	   as	   a	   publishing	   incubator	   (Kairos)	   and	   as	   a	   lab	  (Southern	  Spaces)	   –	   that	   is	   a	   tool	   for	   composing,	   evaluating,	   disseminating	   and	  consuming	  scientific	  multimedia	  artefacts.	  In	   line	   with	   these	   journal	   concepts	   (a	   publishing	   incubator	   or	   a	   service),	  different	   publishing	   cycles	   can	   be	   described	   (dimension	   'Publishing	   scenario').	  JoVE	   is	   based	   on	   a	   5-­‐step	   cycle	   that	   includes:	   1)	   submitting	   a	   text-­‐based	  manuscript,	  2)	   evaluating	   this	  manuscript,	  3)	   composing	   (producing)	   the	  video	  article,	  4)	  disseminating	  the	  video	  article,	  5)	  consuming	  the	  video	  article.	  As	  can	  be	  noticed,	  the	  sequential	  order	  of	  the	  conventional	  publishing	  cycle	  is	  changed	  and	   the	   phase	   of	   evaluation	   is	   placed	   between	   submission	   and	   composition	  conceived	   as	   two	   distinct	   phases.	   In	   SSP,	   the	   four	   conventional	   phases	   of	   the	  publishing	   cycle	   are	   performed,	   more	   conventionally,	   in	   a	   successive	   manner.	  However,	   a	   collaborative	   process	   is	   introduced	   during	   the	   phase	   of	  composition/submission	   to	   achieve.	   For	   this	   reason,	   the	   phase	   of	  composition/submission	   can	   be	   considered	   as	   a	   two-­‐step	   phase.	   Finally,	   in	  
Kairos,	  the	  phase	  of	  submission/composition	  is	  divided	  in	  two	  phases.	  The	  phase	  of	  submission	  of	  a	  project	  and	  the	  phase	  of	  composition	  that	  is	  closely	  associated,	  in	  turn,	  with	  the	  phase	  of	  evaluation.	  In	  other	  words,	  composition	  and	  evaluation	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are	   approached	   in	   combination.	   According	   to	   the	   implemented	   mentoring	  process,	  it	  seems,	  consequently,	  that	  the	  phase	  of	  composition,	  in	  Kairos,	  relies	  on	  a	  formative	  assessment	  of	  a	  webtext	  whereas	  the	  phase	  of	  evaluation	  relies	  on	  a	  summative	  assessment	  of	  the	  same	  webtext.	  As	  for	  the	  dimension	  'journal	  concept',	  the	  video	  section	  available	  on	  Frontier's	  website	   can	   be	   interpreted	   as	   a	   repository	   of	   promotional	   videos	   or	   of	   video	  resources.	   The	   'publishing	   scenario'	   associated	   with	   this	   'repository'	   is	   a	   two-­‐step	  cycle	  that	  includes	  a	  phase	  of	  a	  submission	  (uploading	  a	  video)	  and	  a	  phase	  of	  consumption.	  Table	  11	  summarises	  the	  previous	  discussion	  as	  regards	  the	  overall	  production	  process	   of	   a	  multimedia	   artefact	   in	   relation	   to	   a	   specific	   approach	   of	   a	   journal	  conceived	  as	  a	  tool	  	  
DIMENSIONS	  
vs.	  JOURNALS	   Frontiers	   Southern	  Spaces	   JoVE	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Journal	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  section	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resources	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Table	  11:	  The	  Overall	  Production	  Process	  of	  a	  Multimedia	  Artefact	  
Distinguishing	  multimodal	  journals	  and	  multimedia	  journals	  It	   is	   now	  possible	   to	   revisit	   the	   different	   dimensions	   discussed	   in	   the	   second	  analytical	   phase	   in	   order,	   first,	   to	   describe	   the	   four	   journals	   investigated	   at	   a	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global	  level	  and,	  second,	  to	  define	  a	  multimodal	  scientific	  journal	  in	  comparison	  to	   other	   scientific	   journals	   disseminating	   some	   multimedia	   content.	   For	   this	  purpose,	  the	  last	  dimensions	  'Publishing	  scenario'	  and	  'Journal	  concept'	  are	  now	  considered.	  	  On	   the	   basis	   of	   all	   the	   dimensions	   defined	   in	   relation	   to	   the	   phases	   of	  composition/submission,	   evaluation,	   dissemination	   and	   consumption	   of	   a	  multimedia	   artefact,	   a	  multimodal	   scientific	   journal	   is	   now	   distinguished	   from	  other	   online	   scientific	   journals	   providing	   users	  with	   some	  multimedia	   content.	  To	  this	  end,	  the	  overall	  dimension	  'Multimodal	  publishing	  paradigm'	  is	  intended	  to	   circumscribe	   the	   link	   that	   holds	   all	   the	   dimensions	   together	   and	   makes	   a	  scientific	   journal,	   based	   on	   a	   multimodal	   approach,	   a	   comprehensive	  multidimensional	   and	   dynamic	   system.	   It	   is	   therefore	   the	   glue	   that	   holds	   the	  methods	  of	  composition/submission,	  evaluation,	  dissemination	  and	  consumption	  of	   a	   multimedia	   artefact	   (especially	   a	   scientific	   article)	   together	   (dimension	  'Publishing	  scenario').	  	  As	   regards	   the	   four	   journals	   included	   in	   the	   second	   sample,	  Kairos,	   Southern	  
Spaces	  and	   JoVE	  are	  three	  key	  examples	  of	  multimodal	  scientific	   journals	  based	  on	   a	  multimodal	   publishing	  paradigm	   that	   permeates	   every	  defined	  dimension	  whereas	  Frontiers	   has	   to	   be	   considered	   as	   a	   scientific	   journal	  with	  multimedia	  content.	  More	  precisely,	  Kairos,	  Southern	  Spaces	  and	  JoVE	  are	  three	  key	  examples	  of	  multimodal	  journals	  that	  enact	  a	  multimodal	  publishing	  paradigm,	  a)	  which	  is	  expressed	  in	  particular	  through	  a	  specific	  multimodal	  integration	  strategy,	  and	  b)	  which	  is	  make	  visible	  through	  specific	  multimodal	  formats	  aimed	  to	  ensure	  that	  semiotic	  resources	  are	  approached	  as	  means	  for	  meaning	  making	  in	  a	  scientific	  context.	   On	   the	   contrary,	   Frontiers	   is	   an	   example	   of	   a	   multimedia	   journal.	   it	  disseminates	  semiotic	  resources	  that	  are	  not	  directly	  intended	  to	  fulfil	  a	  scientific	  purpose	   but	   a	   communicative	   purpose.	   Its	   primarily	   goal	   is	   not	   to	   produce	   or	  design	   a	   scientific	   article	   that	   is	   multimedia	   artefact	   based	   on	   a	   specific	  multimodal	  format.	  In	  sum,	  it	  does	  not	  rely	  on	  a	  multimodal	  publishing	  paradigm	  that	   permeates	   all	   the	   dimensions	   associated	   with	   the	   phases	   of	  composition/submission,	   evaluation,	   dissemination	   and	   consumption	   of	   a	  scientific	  article.	  
	   Page	  181	  
Nonlinearity	   (Kalmbach	   2006)	   is	   the	   umbrella	   term	   for	   describing	   the	  multimodal	  publishing	  paradigm	  of	  Kairos.	  This	  publishing	  paradigm	  is	  enacted	  through	   a	   trans-­‐modal	   integration	   strategy	   and	   a	   specific	   collaborative	  mentoring	   process	   (dimension	   'Support	   process').	   Nonlinearity	   is	   also	   the	  characteristic	   of	   the	   multimedia	   artefact	   that	   this	   journal,	   conceived	   as	   a	  publishing	   incubator	   (dimension	   'Journal	   concept'),	   is	   intended	   to	   design	   and	  publish.	   Nonlinearity	   is	   also	   at	   the	   core	   of	   the	   specific	   multimodal	   format	   (a	  webtext)	   promoted	   by	   this	   journal,	   and	   dedicating	   to	   advancing	   a	   scholarly	  argument	  through	  also	  a	  nonlinear	  "narratives"	  (KAIROS	  about	  n.d.).	  In	  a	  similar	  vein,	  JoVE	  is	  based	  on	  a	  multimodal	  publishing	  paradigm	  that	  can	  be	  summarised	   by	   the	   term	   "visualisation".	   This	   publishing	   paradigm	   is	   enacted	  through	   a	   specific	  multimodal	   format	   –	   a	   video	   article	   (dimension	   'Multimodal	  format')	   that	   allows	   a	   user	   to	   visualise	   and	   then	   reproduce	   an	   experimental	  protocol	  –	  and	  through	  an	  inter-­‐modal	   integration	  strategy.	  Each	  main	  semiotic	  resource	   of	   a	   video	   article	   fulfils	   a	   specific	   'scientific	   purpose':	   the	   visual	  component	   is	   a	   tutorial	   and	   a	   reminder	   of	   the	   empirical	   phase	   whereas	   the	  textual	  component	  communicates	  formal	  results	  or	  research	  findings.	  "Presenting"	   is	   the	   verb	   that	   can	  be	   associated	  with	   the	  multimodal	   scientific	  paradigm	   enacted	   by	   Southern	   Spaces	   through	   an	   intra-­‐modal	   integration	  strategy	  and	  a	  various	  multimodal	  formats	  ("articles",	  "photo	  and	  media	  essays"	  and	   "short	   videos").	   In	   line	   with	   these	   two	   previous	   dimensions,	   a	   support	  process	   is	   implemented	   that	   is	  dedicated	   to	  helping	   researchers	   "incorporating	  multimedia"	   (SSP	   About	   n.d.)	   into	   the	   textual	   architecture	   of	   a	   multimedia	  artefact.	   The	   use	   of	   audio-­‐visual	   semiotic	   resources	   (dimension	   'Scientific	  purpose')	   is	   intended	   to	   challenge	   "conventional	   representations"	   (SSP	   About	  n.d.).	   Overall,	   the	   multimodal	   publishing	   paradigm	   that	   permeates	   all	   the	  dimensions	   of	   Southern	   Spaces	   is	   dedicated	   to	   experimenting	   "new	   ways	   of	  organizing	  and	  presenting	  research"	  (SSP	  About	  n.d.)	  	  In	   contrast	   to	   Kairos,	   JoVE	   and	   Southern	   Spaces,	   Frontiers	   is	   not	   based	   on	   a	  multimodal	   publishing	   paradigm.	   It	   is	   described	   as	   a	   multimedia	   journal,	   a	  scientific	   journal	   disseminating	   multimedia	   content	   mainly	   for	   communicative	  purposes.	  A	  video	  (dimension	  'Multimodal	  format'),	  displayed	  in	  a	  video	  section,	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is	   a	   communication	   tool	   intended	   to	   promote	   scientific	   works	   and	   to	   give	   a	  published	  article	  or	  a	  researcher	  more	  visibility.	  Overall,	  Frontiers	  is	  a	  collection	  of	   academic	   journals	   that	   disseminate	   audio-­‐visual	   semiotic	   resources	   for	  communication	   purposes	   and	   not	   for	   scientific	   purpose.	   In	   line	   with	   this	  promotional	   integration	  strategy,	   videos	  and	  animated	  slideshows	  are	   found	  at	  various	   other	   locations	   in	   the	   website,	   in	   particular	   on	   the	   homepage.	   This	  multimedia	  content	   is	  aimed,	   in	   these	  particular	  cases,	   to	  showcase	  the	  specific	  review	  process	   implemented	  by	  Frontiers	  or	  highlight	  the	  core	  principles	  of	  the	  journal	   among	   others	   (see	   Figure	   30).	   The	   key	   for	   describing	   the	   publishing	  paradigm	   enacted	   by	   Frontiers	   is	   "community"	   and	   is	   therefore	   not	   linked	   to	  multimodal	   publishing.	   The	   Frontiers	   Journals	   Series	   is	   first	   and	   foremost	  community-­‐driven	   journals:	   "Frontiers	   is	   building	   up	   a	   community	   system	   that	  aims	   at	   serving	   the	   needs	   of	   all	   research-­‐related	   communities,	   ranging	   from	  scholars	  to	  the	  public	  and	  various	  types	  of	  organizations"	  (FRONTIERS	  Glossary	  n.d.).	  	  
	  
Figure	  30:	  The	  Use	  of	  Semiotic	  Resources	  for	  Communicative	  Purposes	  in	  Frontiers	  
(FRONTIERS	  Homepage	  n.d.)	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In	   the	   following	   conclusive	   section,	   the	   morphological	   field	   'Multimodal	  scientific	   publishing'	   is	   generated	   and	   the	   main	   characteristics	   shared	   by	  multimodal	  scientific	  journals	  are	  summarised.	  
4.3.3.	  The	  Primary	  Dimensions	  of	  a	  Multimodal	  Scientific	  Journal	  
In	   this	   synthesis	   phase,	   the	   morphological	   field	   'Multimodal	   scientific	  publishing'	   is,	   first,	   generated.	   This	   morphological	   field	   results	   from	   empirical	  solutions	   obtained	   through	   the	   examination	   of	   three	   sustainable	   multimodal	  journals.	   Defined	   as	   a	   multimedia	   journal,	   Frontiers	   is	   not	   considered	   in	   this	  section	  which	  focuses	  exclusively	  on	  multimodal	  journals.	  In	  a	  second	  step	  of	  the	  synthesis	   phase,	   a	   solution	   space	   is	   inferred	   from	   the	   morphological	   field	  'Multimodal	  scientific	  publishing'.	  To	   complete	   the	   task	   of	   generating	   the	   morphological	   field	   'Multimodal	  scientific	  publishing',	   information	  and	  data	  collected	  during	   the	  previous	  phase	  (4.3.2)	   and	   assigned	   to	   each	   dimension	   of	   the	   14-­‐parameter	   field	   (4.3.1)	   are	  scrutinised	   and	   translated	   into	   values.	   Considering	   the	   values	   are	   similar,	   they	  are	   therefore	   coded	   with	   the	   same	   generic	   name.	   For	   instance,	   regarding	   the	  dimension	  'Semiotic	  input',	  "a	  digital	  project-­‐object"	  (SSP)	  and	  "a	  project-­‐object"	  (Kairos)	  are	  equivalent	  and	  coded	  in	  the	  same	  way	  –	  that	  is	  "multimedia	  object"	  (as	  a	  multimedia	  object,	  it	  is	  also	  a	  first	  version	  of	  a	  future	  multimedia	  artefact).	  In	   contrast	   to	  Kairos	   and	   Southern	   Spaces,	   JoVE	   requires	   contributors,	   a	   more	  formal	   text-­‐based	   "manuscript"	   describing	   a	   future	   multimedia	   artefact.	  Consequently	   manuscript	   is	   coded	   "written	   proposal".	   These	   two	   values	   –	  "multimedia	   object",	   "written	   proposal"	   represent	   the	   "spectrum	   of	   'possible'	  values"	  (Ritchey	  2011:15)	  of	  the	  dimension	  'Semiotic	  input'.	  This	  same	  method	  is	  applied	  to	  each	  dimension.	  	  In	  the	  following,	  the	  dimensions	  'Journal	  concept'	  and	  'Publishing	  scenario'	  that	  characterise	   a	   journal	   at	   a	   global	   level	   are	   first	   revisited.	   Then,	   the	   values	  associated	  with	  the	  remaining	  dimensions	  are	  disclosed	   in	  accordance	  with	  the	  four	   main	   phases	   of	   the	   scientific	   publishing	   cycle	   from	   the	   phase	   of	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composition/submission	   to	   the	   phase	   of	   evaluation,	   and	   from	   the	   phase	   of	  dissemination	  to	  the	  phase	  of	  consumption.	  
The	  'Journal	  concept'	  and	  the	  'Publishing	  scenario'	  Dimension	   'Journal	   concept'.	   For	   both	   SSP	   and	   Kairos,	   a	   journal	   is	   a	   tool	  dedicated	  to	  designing	  a	  multimedia	  artefact	  through	  a	  collaborative	  process.	  As	  for	  JoVE,	  a	  journal	  is	  also	  conceived	  as	  a	  tool	  but	  a	  tool	  dedicated	  to	  producing	  in-­‐house	   video	   articles.	   Regarding	   the	   dimension	   'Journal	   concept',	   the	   value	  "experimental	  laboratory"	  and	  the	  value	  "service"	  can	  therefore	  be	  distinguished.	  "Tool"	  can	  be	  considered	  as	  a	  shared	  characteristic	  of	  a	  multimodal	  journal.	  Dimension	   'Publishing	   scenario'.	   The	   scientific	   publishing	   cycle,	   in	   the	   three	  multimodal	  journals	  under	  scrutiny,	  is	  approached	  in	  a	  sequential	  manner.	  First,	  it	  can	  be	  noticed	  that	  they	  all	  share	  the	  same	  characteristic	  of	  paying	  particular	  attention	   to	   the	   phase	   of	   composition	   of	   a	   multimedia	   artefact.	   The	   solutions	  diverge,	  however,	  in	  relation	  to	  the	  phase	  of	  evaluation.	  The	  major	  difference	  is	  that	   the	   review	  process,	   in	   JoVE,	   is	   conducted	  before	   the	  phase	  of	   composition	  (production).	   That	   is	   not	   the	   case	   for	   SSP	   and	   Kairos.	   Finally,	   the	   phase	   of	  consumption	  (commenting	  or	  rating	  a	  multimedia	  artefact)	  is	  not	  a	  high	  priority	  for	   all	   the	   three	   journals,	   with	   the	   relative	   exception	   of	   JoVE.	   For	   all	   these	  reasons,	  multimodal	  journals	  are	  not	  associated	  with	  common	  features	  shared	  by	  other	  types	  of	  digital	  journals	  such	  as	  rapid	  and	  immediate	  publication,	  open	  and	  transparent	   peer	   review.	   To	   sum	   up,	   regarding	   the	   dimension	   'Publishing	  scenario',	   it	   can	   be	   noticed	   that	   the	   scientific	   publishing	   cycle	   in	   multimodal	  journals	   is	   maintained	   and	   reaffirmed	   as	   a	   linear	   process	   from	  composition/submission/evaluation	  (differently	  implemented)	  to	  dissemination	  and	   consumption.	   Two	   values	   are	   assigned	   for	   this	   dimension:	   "submission,	  evaluation,	  composition"	  and	  "submission,	  composition,	  evaluation".	  
The	  Dimensions	  Associated	  with	  The	  Phase	  of	  Composition/Submission	  The	   dimensions	   'Multimodal	   format',	   'Multimodal	   integration	   strategy',	  'Scientific	  purpose',	   'Semiotic	   input',	   'Research	  materials'	   and	   'Support	  process'	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are	   associated	   with	   the	   phase	   of	   composition/submission	   of	   a	   multimedia	  artefact.	  
• Dimension	   'Multimodal	   format':	   all	   the	   three	   multimodal	   journals	   share	   a	  characteristic	  of	  publishing	  a	  scientific	  article	  based	  on	  a	  specific	  multimodal	  format	  that	  requires	  the	  use	  of	  a	  variety	  of	  semiotic	  resources	  beyond	  text	  and	  static	   visuals:	   a	   video	   format	   (JoVE),	   a	   "webtext"	   format	   (Kairos)	   and	   a	  multimedia	   format	   (SSP).	   The	   major	   difference	   found	   is	   that	   the	   format	   is	  predefined	  and	  stable	  in	  the	  case	  of	  JoVE	  (it	  does	  not	  differ	  significantly	  from	  one	   video	   article	   to	   another)	   whereas	   the	   article	   format	   (SSP)	   and	   in	  particular	   the	  webtext	   format	   in	  Kairos	   is	   experimental	   and,	   for	   this	   reason,	  re-­‐invented	   each	   time.	   Consequently,	   the	   dimension	   'Multimodal	   format'	   is	  assigned	  two	  values	  "Predetermined	  format"	  and	  "Experimental	  format"	  
• Dimension	  'Multimodal	  integration	  strategy':	  all	  the	  three	  multimodal	  journals	  rely	  on	  a	  multimodal	   integration	  strategy	  deployed	  at	  the	  article	   level.	  Three	  main	  multimodal	   integration	   strategies	   have	   been	   defined	   and	   discussed	   at	  length.	   The	   journal	   Kairos	   is	   representative	   of	   a	   trans-­‐modal	   integration	  strategy,	  JoVE	  of	  an	  inter-­‐modal	  integration	  strategy	  and	  Southern	  Spaces	  of	  an	  intra-­‐modal	  integration	  strategy.	  These	  three	  integration	  strategies	  represent	  the	  spectrum	  of	  values	  associated	  with	  the	  dimension	  'Multimodal	  integration	  strategy'	  –	  another	  shared	  characteristic	  of	  multimodal	  journals	  
• Dimension	   'Scientific	   purpose':	   all	   the	   three	  multimodal	   journals	   encourage	  and,	  at	  the	  same	  time,	  force	  contributors	  to	  make	  use	  of	  a	  variety	  of	  semiotic	  resources	  for	  scientific	  purposes.	  In	  other	  words,	  they	  disseminate	  multimedia	  artefacts	   that	   serve	   a	   scientific	   purpose:	   a	   video	   article	   (JoVE)	   is	   a	   scientific	  protocol	  intended	  to	  be	  reproduced.	  A	  webtext	  (Kairos)	  is	  a	  scientific	  narrative	  intended	   to	   be	   explored.	   An	   article	   "incorporating	   multimedia"	   (SSP)	   is	  dedicated	   to	   "advancing	   a	   critical	   argument"	   and	   exploring	   "new	   ways	   of	  presenting	  and	  organising	  research"	  in	  order	  to	  change	  the	  representation	  of	  a	  topic.	   Three	   values	   can	   be	   inferred	   from	   this:	   "reproducing	   an	   experiment",	  "advancing	   a	   scholarly	   argument"	   and	   "producing	   a	   multimedia	   research	  report"	  
• Dimension	   'Semiotic	   input'.	  Kairos	  and	  Southern	  Spaces	  do	  not	  a	  priori	   limit	  the	  accepted	  semiotic	  resources	  contained	  in	  a	  submission	  in	  contrast	  to	  JoVE	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that	   requires	   contributors	   to	   make	   use	   of	   written	   words	   and	   static	   visuals.	  This	   being	   said	   all	   the	   three	  multimodal	   journals	   share	   the	   characteristic	   of	  evaluating	  first	  a	  submission	  that	  is	  not	  a	  complete	  contribution	  that	  has	  to	  be	  accepted	   (then	   reviewed	   and	   revised)	   or	   rejected.	   They	   differ,	   though,	   as	  regards	   the	   semiotic	   input:	   contributors	   are	   expected	   to	   provide	   a	   "digital	  project"	  in	  the	  case	  of	  SSP	  and	  a	  "project"	  in	  the	  case	  of	  Kairos.	  This	  submitted	  multimedia	   object	   constitutes	   a	   first	   version	   of	   the	  multimedia	   artefact	   that	  will	  be	  eventually	  published.	   In	  contrast	   to	  Kairos	   and	  Southern	  Spaces,	   JoVE	  requires	   contributors	   a	   more	   formal	   text-­‐based	   "manuscript"	   –	   that	   is	   a	  written	   proposal	   –	   describing	   a	   future	   video	   article.	   These	   two	   values	   –	  "multimedia	  object",	  "written	  proposal"	  represent	  the	  "spectrum	  of	   'possible'	  of	  the	  dimension	  'Semiotic	  input'.	  
• Dimension	  'Support	  process':	  all	  the	  three	  multimodal	  journals	  are	  based	  on	  a	  collaborative	  process.	   They	  offer	   a	   support	   process	   to	   help	   less	   experienced	  contributors	   to	   respond	   the	   challenge	   of	   composing	   a	   multimedia	   artefact.	  There	   is	   however	   a	   major	   variation	   among	   multimodal	   journals	   depending	  how	  a	  multimedia	  artefact	  is	  produced:	  through	  a	  "prescriptive	  approach"	  or	  through	  a	  "non-­‐directive	  approach".	  In	  the	  former	  case,	  the	  activity	  "designing	  a	  multimedia	   artefact"	   is	   a	   protocol	   to	   be	   rigorously	   followed	   (JoVE)	  with	   a	  production	  process	  carried	  out	  by	  a	  dedicated	  in-­‐house	  staff	  (the	  researcher	  is	  not	   in	   charge	   of	   filming	   and	   editing	   the	   produced	   video).	   In	   the	   latter	   case,	  contributors	   are	   fully	   involved	   in	   every	   stage	   of	   the	   phase	   of	   composition	  (Kairos,	   SSP):	   designing	   a	   multimedia	   artefact	   is,	   in	   this	   last	   case,	   an	  exploration,	   a	   collaborative	   mentoring	   process.	   From	   this	   perspective,	   two	  values	   are	   associated	   with	   the	   dimension	   'Support	   process':	   "mentoring	   a	  process	   (board	   members)"	   and	   "delivering	   a	   product	   (multimedia	  professionals)".	  
• The	  dimension	  'Research	  materials'.	  Regarding	  this	  dimension,	  JoVE	  mentions	  research	   materials	   that	   will	   appear	   visually	   in	   a	   video	   article	   and	   SSP	  mentions	   "textual,	   archival,	   and	   ethnographic	   data"	   that	   are	   used	   in	   an	  "article".	  In	  contrast	  to	  the	  previous	  two	  journals,	  Kairos	  does	  not	  make	  totally	  clear	  which	   research	  materials	  might	   be	   incorporated	   in	   a	  webtext.	   Overall,	  the	  potential	  to	  document	  each	  main	  step	  of	  a	  research	  project,	  including	  the	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empirical	  and	  the	  analytical	  phases	  does	  not	  seem	  to	  be	  used	  to	  its	  full	  extent	  in	  all	  the	  three	  multimodal	  journals.	  Two	  values	  are	  nevertheless	  assigned	  to	  this	  dimension:	  "multimedia	  data"	  and	  "multimedia	  research	  materials"	  –	  that	  is	   all	   the	   semiotic	   resources	   accumulated	   as	   well	   as	   all	   the	   multimedia	  artefacts	   generated	   during	   the	   phases	   of	   the	   research	   process	   prior	   to	   the	  phase	  of	  composition/submission.	  
The	  Dimensions	  Associated	  with	  The	  Phase	  of	  Evaluation	  Two	  dimensions	   are	   associated	  with	   the	   phase	   of	   evaluation	   of	   a	  multimedia	  artefact:	  the	  dimensions	  'Review	  system'	  and	  'Publishing	  conduct'	  
• Dimension	   'Review	   system'.	   In	   all	   the	   three	   multimodal	   journals,	   a	   review	  system	  is	  intended	  to	  evaluate	  the	  scientific	  content	  of	  a	  multimedia	  artefact.	  The	   proposed	   solutions	   differ	   concerning	   the	   summative	   and/or	   formative	  assessment	   of	   the	   quality	   of	   its	   design	   and	   the	   use	   made	   of	   a	   variety	   of	  semiotic	  resources.	  In	  contrast	  to	  Kairos	  and	  Southern	  Spaces,	  JoVE	  evaluated	  the	   relevance	   of	   the	   submitted	   written	   proposal	   and	   does	   not	   evaluate	   the	  "scientificness"	   of	   the	   produced	   video	   article	   as	   a	   whole.	   Based	   on	   the	  information	   transcribed	   in	   the	   previous	   section,	   the	   dimension	   'Review	  process'	  (a	  summative	  assessment	  of	  a	  multimedia	  artefact)	  is	  associated	  with	  four	  values:	  "overall	  presentation	  and	  quality	  of	  design",	  "text	  only",	  "scientific	  rigor	   and	   relevance"	   and	   "usability".	   Regarding	   the	   semiotic	   resources,	   the	  value	  "text	  only"	  is	  added.	  
• Dimension	   'Publishing	   conduct'.	   In	   all	   the	   three	  multimodal	   journals,	   ethics	  and	  more	  generally	  publishing	  regarding	  the	  use	  of	  audio-­‐visual	  techniques	  or	  to	   reuse	   of	   copyrighted	   semiotic	   resources	   are	   under	   the	   responsibility	   of	  authors	  submitting	  a	  contribution	  if	  some	  guidelines	  exist	  (Kairos	  especially	  as	  regards	  fair	  use).	  However	  no	  experts	  in	  charge	  of	  verifying	  these	  aspects	  are	  apparently	   included	   in	   editorial	   boards,	   for	   instance.	   Two	   values	   are	  associated	   with	   this	   dimension:	   "Statement	   of	   copyright"	   and	   "Ethics	  statement"	  
	   Page	  188	  
The	  Dimensions	  Associated	  with	  The	  Phases	  of	  Dissemination	  and	  Consumption	  Two	  dimensions	  are	  associated	  with	  the	  phase	  of	  dissemination	  of	  a	  multimedia	  artefact:	  'Archiving	  policy'	  and	  'Registration	  mechanism'	  
• The	  dimension	  'Archiving	  policy'	  is	  about	  storing,	  preserving	  and	  maintaining	  multimedia	   artefacts	   over	   time	   in	   accordance	   with	   the	   principle	   of	  accessibility	  of	  scientific	  information.	  Archiving	  policy	  is	  not	  fully	  explicit	  in	  all	  the	   three	   multimodal	   journals.	   A	   "default"	   solution	   consists	   of	   archiving	  multimedia	   artefacts	   on	   the	   website.	   Based	   on	   available	   information,	   two	  values	   are	   associated	   with	   the	   dimension	   'Archiving	   policy':	   "website"	   and	  "digital	  library".	  
• The	   dimension	   'Registration	  mechanism'	   is	   associated	   with	   the	   value	   "DOI"	  (JoVE).	  Specific	  mechanisms	  for	  certifying	  a	  publishing	  multimedia	  artefact	  as	  a	   whole	   or	   each	   (and	   sometimes	   relatively	   independent)	   of	   its	   components	  cannot	  be	  found.	  Existing	  solutions	  seem	  to	  be	  lacking	  regarding	  this	  solution.	  Finally,	  two	  dimensions	  are	  related	  to	  the	  consumption	  phase	  of	  a	  multimedia	  artefact:	  "	  
• Dimension	   'Publishing	   model'.	   All	   the	   three	   multimodal	   journals	   rely	   on	  existing	   solutions	   regarding	   this	   aspect:	   open	   access	   versus	   subscription-­‐based.	  No	  specific	  model	  seems	  to	  emerge.	  Three	  values	  are	  assigned	   to	   this	  dimension:	   "open	   access",	   "author-­‐pay	   model"	   and	   "subscription-­‐based	  journal"	  
• Dimension	   'Mediated	   object'.	   On	   the	   basis	   of	   available	   information,	   only	   the	  value	  "Comment"	  is	  associated	  with	  this	  dimension.	  The	  following	  summary	  table	  (see	  Table	  12)	  gives	  an	  overview	  of	  the	  spectrum	  of	   values	   associated	   with	   each	   dimension.	   These	   values	   are	   derived	   from	   the	  previous	  discussion.	  The	  pairing	  between	  "dimensions"	  and	  "values"	  constitutes	  the	  morphological	  field	  'Multimodal	  scientific	  publishing'.	  
	   Page	  189	  
	  	  	   DIMENSIONS	  vs.	  VALUES	   	   	   	   	  Journal	  Concept	   An	  experimental	  laboratory	   A	  service	   	   	  Publishing	  Scenario	   Submission,	  Evaluation,	  Composition	   Submission,	  Composition,	  Evaluation	   	   	  Multimodal	  Format	   Experimental	  format	   Predetermined	  format	   	   	  Multimodal	  Integration	  Strategy	   Intra-­‐modal	  strategy	   Inter-­‐modal	  strategy	   Trans-­‐modal	  strategy	   	  Scientific	  Purpose	   Producing	  a	  multimedia	  research	  report	   Reproducing	  an	  experiment	   Advancing	  a	  scholarly	  argument	   	  Semiotic	  Input	   A	  multimedia	  object	   A	  written	  proposal	   	   	  Research	  Materials	   Multimedia	  data	  recordings	   Multimedia	  research	  materials	   	   	  Support	  Process	   Mentoring	  a	  process	  (board	  members)	  
Delivering	  a	  product	  (multimedia	  professionals)	   	   	  Review	  System	  	   Overall	  presentation	  &	  quality	  of	  design	   Text	  only	   Scientific	  rigor	  and	  relevance	   Usability	  Publishing	  conduct	  	   	  Statement	  of	  copyright	   	  Ethics	  statement	   	   	  Archiving	  Policy	   Digital	  library	   Website	   	   	  Registration	  Mechanism	   DOI	   	   	   	  Publishing	  Model	   Subscription-­‐based	  journal	   Author-­‐pay	  model	   Open	  access	   	  Mediated	  Object	   Comment	   	   	   	  
Table	  12:	  The	  Morphological	  Field	  'Multimodal	  Scientific	  Publishing'	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Deriving	  a	  "Provisional"	  Solution	  Space	  In	  this	  second	  step	  of	  the	  synthesis	  phase,	  a	  solution	  space	  is	  inferred	  from	  the	  morphological	   field	   'Multimodal	   scientific	   publishing'.	   This	   is	   done	  because	   the	  number	   of	   configurations	   possible	   for	   the	   resulted	   morphological	   field	  comprising	  of	  14	  dimensions	  and	  the	  values	  assigned	  for	  each	  dimension	  is	  not	  manageable	   (Table	   12).	   In	   other	  words,	   it	   is	   impossible	   to	   analyse	   each	   of	   the	  (2*2*2*3*3*2*2*2*4*2*2*1*3*1=)	   27,648	   potential	   solutions	   contained	   in	   the	  field.	  In	  line	  with	  GMA,	  to	  reduce	  this	  number,	  a	  next	  phase	  consists	  in	  comparing	  all	  the	  values	  with	  one	  another,	  pair-­‐wise:	  "As	  each	  pair	  of	  conditions	  [values]	  is	  examined,	  a	   judgment	   is	  made	  as	  to	  whether	  –	  or	  to	  what	  extent	  –	  the	  pair	  can	  coexist,	   i.e.	   represent	   a	   consistent	   relationship	   (Ritchey	   2011:13).	   The	  relationships	  between	  values	  can	  be	  assessed	  from	  a	  logical	  viewpoint	  or	  from	  an	  empirical	  viewpoint:	  
There	   are	   two	   principal	   types	   of	   inconsistencies	   involved	   here:	   purely	   logical	  contradictions	   (i.e.	   those	   based	   on	   the	   nature	   of	   the	   concepts	   involved);	   and	  empirical	   constraints	   (i.e.	   relationships	   judged	   be	   highly	   improbable	   or	  implausible	  on	  empirical	  grounds)	  (Ritchey	  2011:14).	  
It	   is	  not	  possible,	   in	  the	  context	  of	  this	  work,	  to	  generate	  the	  complete	  "cross-­‐consistency	   matrix"	   (Ritchey	   2011:13)	   regarding	   the	   morphological	   field	  'Multimodal	   scientific	   publishing'.	   It	   is	   sufficient	   to	   give	   but	   one	   example	   to	  illustrate	   however	   the	   general	   principle.	   In	   comparing	   the	   value	   'service'	   from	  the	   dimension	   'Journal	   concept'	  with	   the	   value	   'mentoring	   a	   process'	   from	   the	  dimension	   'support	   process',	   it	   can	   be	   argued	   that	   these	   two	   values	   are	  contradictory	  (a	  service	  is	  dedicated	  to	  delivering	  a	  ready-­‐made	  product),	  even	  if	  they	  are	  not	  theoretically	  totally	  impossible	  to	  associate	  in	  a	  multimodal	  journal	  dedicated	   to	   offer	   the	   possibility	   to	   learn	   multimodal	   composing	   through	   a	  collaborative	   mentoring	   process.	   Consequently,	   if	   the	   solution	   'service'	   versus	  'mentoring	   a	   process'	   is	   rejected,	   it	  means	   that	   the	  workable	   configurations	   in	  the	  solution	  space	  are	  already	  more	  than	  halved	  (1*2*2*3*3*2*2*2*4*2*2*1*3*1	  =	  13,824)	  in	  comparison	  to	  the	  initial	  number	  of	  configurations.	  Thus,	  if	  the	  same	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method	  is	  applied	  for	  another	  two	  dimensions,	  the	  solution	  space	  will	  comprise	  of	  a	  decreasing	  number	  of	  potential	  configurations	  (still	  to	  be	  evaluated).	  Ritchey	  notes	   that	   "a	   morphological	   field	   involving	   as	   many	   as	   100,000	   formal	  configurations	   can	   require	   no	   more	   than	   few	   hundred	   pair-­‐wise	   consistency"	  (Ritchey	  2011	  14).	  	  Coming	   back	   to	   the	   morphological	   space	   'Multimodal	   scientific	   publishing'	  derived	   from	   the	   analysis	   phase	   of	   the	   four	   selected	   journals,	   a	   "provisional"	  solution	   space	   can	   be	   built	   based	   on	   the	   primary	   dimensions	   of	   a	  multimodal	  scientific	  journals.	  The	  primary	  interrelated	  dimensions	  give	  an	  overview	  of	  the	  main	   characteristics	   shared	   by	   existing	   multimodal	   journals.	   They	   provide	   an	  answer	  to	  the	  second	  and	  third	  research	  question	  posed	  in	  this	  work,	  concerning,	  first,	   the	   editorial	   policy	   applied	   in	   multimodal	   journals	   and,	   second,	   the	  scientific	  publishing	  cycle.	  Following	  empirical	  observations,	  five	  primary	  dimensions	  have	  been	  identified	  in	   the	   context	   of	   this	   second	   of	   analysis.	   They	   are	   all	   associated	   with	   the	  composition/submission	   phase	   of	   the	   scientific	   publishing	   cycle	   with	   the	  exception	   of	   the	   dimension	   'Review	   system'	   associated	   with	   the	   phase	   of	  evaluation:	  
• The	   dimension	   'Multimodal	   integration	   strategy'.	   A	   multimodal	   integration	  strategy	  is	  implemented,	  in	  multimodal	  journals,	  at	  the	  article	  level.	  
• The	   dimension	   'Multimodal	   format'.	   Multimodal	   journals	   promote	   specific	  multimodal	   formats.	   They	   require	   using	   semiotic	   resources	   beyond	   written	  words	  and	  static	  visuals;	  this	  in	  accordance	  with	  these	  promoted	  multimodal	  formats.	  
• The	   dimension	   'Scientific	   purpose'.	   Multimodal	   journals	   approach	   semiotic	  resources	  as	  means	  for	  meaning	  making	  in	  the	  context	  of	  scientific	  publishing.	  Semiotic	   resources	   are	  not	   incorporated	   in	   a	   scientific	   article	   for	   illustrative	  purpose	  only.	  
• The	  dimension	  'Review	  system'.	  The	  review	  system	  in	  multimodal	  journals	  is	  dedicated	   to	   assess	   the	   scientific	   quality	   of	   a	   multimodal	   artefact	   and	   the	  quality	  of	  its	  design	  as	  well.	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• The	  dimension	  'Support	  process'.	  Multimodal	  journals	  do	  not	  only	  encourage	  contributors	   to	   submit	   a	   multimodal	   artefact	   but	   also	   help	   to	   design	   the	  published	  multimedia	  artefact.	  In	  contrast	  to	  these	  primary	  dimensions,	  other	  dimensions,	  such	  as	  'Publishing	  conduct',	   'Archiving	   policy',	   'Registration	   mechanism',	   'Publishing	   model'	   and	  'Mediated	   object'	   are	   not	   specific	   to	   multimodal	   approaches	   to	   scientific	  publishing.	   As	   empirical	   solutions,	   the	   values	   associated	   with	   these	   secondary	  dimensions	   can	   also	   be	   found	   in	   other	   types	   of	   digital	   scientific	   journals.	   This	  "provisional"	  solution	  space	   'Multimodal	  scientific	  publishing'	  comprises	  of	  144	  (2*3*3*2*4)	  possible	  configurations	  that	  can	  be	  further	  discussed,	  assessed	  and	  refined.	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5.	  Conceptual	  Toolkit	  for	  Launching	  a	  Multimodal	  Journal	  
We	   have	   seen	   in	   the	   first	   two	   chapters	   that	   the	   encounter	   of	   digital	  multimodality	  and	  scientific	  publishing	  is	  not	  straightforward	  and	  that	  it	  raises	  a	  number	  of	   technical,	  cultural	  and	  systemic	   issues.	  There	  are	  nevertheless	  a	   few	  online	   scientific	   journals	   today	   that	   are	   designed	   to	   support	   multimodal	  publishing	  and	  dissemination	  of	  semiotic	  resources.	  They	  indicate	  possible	  ways	  how	   to	   solve	   the	   equation	   placed	   at	   the	   core	   of	   this	   work	   and	   they	   provide	   a	  range	   of	   empirical	   options	   for	   multimodal	   scientific	   publishing	   (Chapter	   4).	  Based	  on	  the	  findings	  of	  this	  study,	  this	  chapter	  is	  intended	  to	  build	  a	  conceptual	  toolkit	  that	  allows	  systematic	  investigation	  of	  existing	  scientific	  journals	  or	  other	  existing	   scientific	   publishing	   environments	   disseminating	  multimedia	   artefacts.	  This	  conceptual	  toolkit,	  associated	  with	  GMA,	  is	  also	  aimed	  to	  help	  future	  project	  implementation	  and	  to	  help	  mapping	  and	  visualising	  a	  journal	  concept	  and	  all	  its	  dimensions	  during	  the	  conception	  phase	  of	  a	  project.	  To	  this	  end,	  the	  first	  section	  of	  this	  chapter	  gather	  all	  the	  conceptual	  and	  empirical	  elements	  discussed	  in	  the	  previous	  chapters	  into	  a	  whole	  that	  is	  conceived	  as	  an	  activity	  system	  (5.1.).	  This	  process	  of	  synthesising	  information	  is	  then	  transformed	  into	  a	  conceptual	  toolkit	  that	  can	  be	  used	  for	  the	  analysis	  of	  a	  scientific	  publishing	  environment	  based	  on	  a	  multimodal	  approach	  to	  scientific	  publishing	  (5.2.).	  
5.1.	  The	  Activity	  System	  'Multimodal	  Journal'	  The	  first	  sections	  of	  this	  chapter	  are	  dedicated	  to	  putting	  the	  different	  notions	  discussed	   in	   the	   previous	   chapters	   into	   perspective	   by	   locating	   them	   in	   the	  integrative	   model	   of	   second-­‐generation	   activity	   theory	   (Engeström).	   A	  multimodal	   scientific	   journal	   can	   be	   framed	   by	   activity	   theory	   and	   defined	   as	  "object-­‐oriented	   and	   artefact-­‐mediated	   collective	   activity	   system"	   (Engeström	  1987:6).	  The	  most	  important	  outcome	  of	  this	  system	  is	  new	  scientific	  knowledge	  (see	   4.1).	   This	   outcome	   is	   achieved	   through	   the	   completion	   of	   four	   sets	   of	  activities	   (composing,	   evaluating,	   disseminating	   and	   consuming	   a	   multimedia	  artefact)	  linked	  to	  the	  four	  basic	  phases	  of	  the	  scientific	  publishing	  cycle.	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An	   activity	   system	   is	   described	   by	   means	   of	   "six	   core	   components"	   (Foot	  2014:5)	   that	   interact	   with	   each	   other.	   The	   first	   three	   components	   are	   the	  components	  'Subject',	  'Object'	  and	  'Tool':	  
The	  tool(s)	  [are]	  employed	  by	  the	  subject	  to	  act	  on	  the	  focal	  object	  or	  pursue	  the	  desired	  outcome.	  Tools	  can	  be	  either	  material	  or	  conceptual.	  Language,	  protocols,	  scientific	  methods	   and	  models,	   and	   other	   forms	   of	   cultural	   artifacts	   are	   just	   as	  much	  tools	  as	  are	  hammers,	  computers,	  and	  phones	  (Foot	  2014:5-­‐6).	  
The	   last	   three	   components	   'Rules',	   'Community'	   and	   'Division	   of	   labour'	   are	  defined	  as	  follows.	  
The	   fourth	   component	   in	   an	   activity	   system,	   the	   community	   ...	   consists	   of	   the	  people	  who	  share	  with	  the	  subject	  an	  interest	  in	  and	  involvement	  with	  the	  same	  object.	   ...	  Relations	  between	  the	  subject	  and	  the	  community	  are	  mediated	  by	  the	  last	   two	   components:	   a)	   the	   rules	   that	   regulate	   the	   subject’s	   actions	   toward	   an	  object,	  and	  relations	  with	  other	  participants	  in	  the	  activity;	  and	  b)	  the	  division	  of	  labor,	   understood	   as	   what	   is	   being	   done	   by	   whom	   toward	   the	   object	   (Foot	  2014:5-­‐6).	  
An	  activity	  system	  with	  its	  six	  components,	  at	  a	  second	  level,	  is	  subdivided	  into	  the	   four	   subsystems	   of	   production,	   distribution,	   consumption	   and	   exchange.	  These	   four	   subsystems	   echo	   the	   four	   main	   phases	   of	   the	   scientific	   publishing	  cycle:	  a)	  'Production'	  located	  at	  the	  intersection	  of	  'Subject',	  'Tool'	  and	  'Object'	  is	  related	   to	   the	   phase	   of	   composition/submission	   of	   an	   article	   –	   a	   multimedia	  artefact,	   b)	   'Exchange'	   reuniting	   'Rules',	   'Subject'	   and	   'Community'	   is	   related	   to	  the	   phase	   of	   evaluation,	   c)	   'Consumption'	   reuniting	   the	   components	  'Community',	   'Subject'	   and	   'Object'	   is	   logically	   related	   to	   the	   phase	   of	  consumption.	  Finally	  d)	  'Distribution'	  at	  the	  intersection	  of	  'Object',	  'Community'	  and	  'Division	  of	  labor'	  is	  related	  to	  the	  phase	  of	  dissemination.	  In	  the	  following,	  each	  component	  of	  the	  activity	  system	  is	  introduced	  one	  after	  the	  other	  in	  relation	  to	  the	  dimensions	  of	  a	  scientific	  journal	  and	  in	  relation	  to	  the	  dimensions	  included	  in	  the	  morphological	  field	  'Multimodal	  scientific	  publishing'	  identified	  by	  single	  quotation	  marks	  (see	  4.3.3).	  The	  activity	  system	  is	  described	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in	   relation	   to	   a	   multimodal	   (scientific)	   journal	   but	   can	   be	   extended	   to	   other	  publishing	   environments	   intended	   to	   implement	   a	   multimodal	   approach	   to	  scientific	  publishing.	  
The	  Components	  'Subject',	  'Tool'	  and	  'Object'	  The	  first	   three	  components	  of	   the	  activity	  system	  'Multimodal	   journal'	  are	  the	  component	  'Subject'	  –	  the	  author	  or	  group	  of	  co-­‐authors,	  the	  component	  'Tool'	  or	  the	   publishing	   platform	   and	   the	   component	   'Object'	   –	   the	   different	   scientific	  articles	   type	   or	  multimedia	   artefacts	   produced	   by	   a	  multimodal	   journal.	   These	  first	   three	   components	   constitute	   together	   the	   subsystem	   'Production'	   or	  'Composition/submission'.	   It	   is	   "generally	   regarded	   as	   the	   most	   important"	  (Fitzsimons	  2003:48).	  
• The	  component	  'Subject'	  is	  commonly	  defined	  as	  "the	  individual	  or	  any	  group	  engaged	   in	   the	   activity"	   (Fitzsimons	   2003:48).	   The	   'Subject'	   of	   the	   activity	  system	   'Multimodal	   journal'	   is	   the	   researcher	  or	  a	  group	  of	   researchers	   that	  submit	   the	   'Semiotic	   input'	  and	  possibly	  all	   the	   'Research	  materials'	   that	  are	  transformed	  into	  a	  published	  multimedia	  artefact.	  The	  component	  'Subject'	  is	  also	   paired	   here	   with	   two	   other	   particularly	   important	   actors	   or	   group	   of	  actors	   engaged	   in	   the	  production	  process	  of	   a	   scientific	  multimedia	   artefact:	  the	  editorial	  board	  members	  in	  charge	  of	  a	  multimodal	  journal	  and	  providing	  resources	   and	   support	   (dimension	   'Support	   process'),	   the	   multimedia	  professionals	  or	  the	  multimedia	  support	  team	  in	  charge	  of	  helping	  to	  design	  a	  multimedia	   artefact.	   The	   same	   actors	   can	   be	   involved	   in	   different	   roles	   (e.g.	  reviewers	   and	   support)	   taking	   place	   at	   different	   phases	   of	   the	   'Publishing	  scenario'.	   It	   is	   important	   to	   note	   that	   if	   a	   user	   is	   given	   the	   possibility	   to	  comment	   and	   to	   edit	   a	   multimedia	   artefact	   (dimension	   'Mediated	   object'),	  s/he	   could	   be	   considered	   as	   a	   co-­‐author	   and	   therefore	   could	   be	   associated	  with	  the	  component	  'Subject'.	  
• The	   component	   'Tool'	   of	   the	   activity	   system	   'Multimodal	   journal'	   is	   paired	  with	  the	  publishing	  platform	  and	  all	  or	  authoring	  tools	  used	  to	  transform	  the	  'Semiotic	   input'	   (a	   submission)	   into	   a	   multimedia	   artefact.	   The	   component	  'Tool'	  is	  also	  paired	  with	  all	  the	  'semiotic	  resources'	  that	  the	  actors	  involved	  in	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the	   activity	   system	   'Multimodal	   journal'	   used	   to	   accomplish	   the	   activity	  'publishing	  a	  multimedia	  artefact.	  The	  functions	  of	  the	  publishing	  platform	  are	  described	   in	   the	   'Journal	   concept'	   and	   in	   the	   'Publishing	   scenario'	   (the	  successive	  phases	  of	   composition/submission,	   evaluation,	  dissemination	  and	  consumption	  of	  a	  multimedia	  artefact).	  
• The	   component	   'object'	   is	   at	   the	   same	   time	   the	   driving	   idea	   and	   the	   final	  output	   of	   the	   activity	   system	   'Multimodal	   journal'	   –	   that	   is	   "something	  anticipated,	   projected,	   transformed,	   and	   achieved"	   (Foot	   and	   Groleau	  2011:n.pag.).	  As	   the	   final	  output,	   the	  component	   'object'	   comprises	  of	  all	   the	  different	   types	   of	   'multimedia	   artefacts'	   (or	   article	   types)	   published	   in	   a	  multimodal	  journal.	  It	  can	  be	  noted	  that	  the	  published	  multimedia	  artefact	  can	  be	  considered	  as	  a	  finished	  object	  or	  as	  an	  object	  that	  can	  be	  re-­‐use	  in	  future	  multimedia	   artefacts.	   In	   this	   last	   case,	   it	   is	   approached	   again	   as	   semiotic	  resources	  and	  then	  placed	  under	  'Tool'.	  
The	  components	  'Community',	  'Division	  of	  labor'	  The	  next	   three	  components	  –	   'Rules',	   'Community'	   and	   'Division	  of	   labor'	  –	  of	  the	   activity	   system	   'Multimodal	   journal'	   are	   now	   introduced.	   They	   allow	  describing	   the	   three	   remaining	   subsystems	   of	   'Evaluation'	   (reuniting	   the	  components	   'Subject',	   'Rules'	   and	   'Community'),	   'Consumption'	   (reuniting	   the	  components	   'Subject',	   'Object'	   and	   'Community')	   and	   'Dissemination'	   (reuniting	  the	   components	   'Object',	   'Community'	   and	   'Division	   of	   labor')	   of	   a	  multimodal	  journal.	  
• The	   component	   'Community'	   in	   the	   activity	   system	   'Multimodal	   journal'	   is	  about	  "people	  and	  groups	  whose	  knowledge,	  interests,	  stakes,	  and	  goals	  shape	  the	   activity"	   (Kain	   and	  Wardle	   2014:277)	   –	   that	   is	   the	   scientific	   community	  approached	  as	  a	  whole	  or,	  more	  particularly,	  a	  scientific	  discipline	  community	  that	  is	  the	  target	  audience	  of	  a	  multimodal	  scientific	  journal.	  In	  other	  words,	  a	  specific	   history	   perpetuated	   by	   representatives	   (i.e.	   reviewers)	   of	   a	   specific	  discipline,	  specific	  interests	  of	  funders	  and	  publishers,	  requirements	  of	  library	  and	   bibliographic	   services,	   and	   expectations	   of	   practitioners	   –	   all	   of	   them	  contribute	   to	   influence	   and	   shape	   the	   activity	   "publishing	   a	   multimedia	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artefact"	  (which	  semiotic	  resources	  are	  supposed	  to	  be	  used,	  why,	  and	  how)	  in	  a	  more	  or	   less	   controlled	  manner.	  The	   component	   'Community'	   is	   paired,	   in	  the	  context	  of	  the	  activity	  system	  'Multimodal	  journal'	  with	  two	  categories	  of	  people.	   First,	   the	   readers/users	   who	   search	   for	   and	   read/experience	   a	  scientific	   articles/multimedia	   artefact.	   Second,	   the	   reviewers	   in	   charge	   of	  evaluating	   a	   multimedia	   artefact,	   acting	   as	   representative	   of	   the	   scientific	  community,	   and	  acting	  as	   representatives	  of	   the	   scientific	   community	  or	   the	  scientific	  discipline	  community.	   It	   is	  worth	  noting	   that	  a	   reviewer	  could	  also	  be	  considered,	  in	  some	  cases,	  as	  a	  subject,	  when	  s/he	  is	  directly	  involved	  in	  a	  collaborative	  process	  of	  composing	  a	  multimedia	  artefact.	  
• The	   component	   'Division	   of	   labor'	   is	   "understood	   as	  what	   is	   being	   done	   by	  whom	  toward	  the	  object	  (Foot	  2014:6).	  The	  component	   'Division	  of	   labor'	   in	  the	   activity	   system	   'Multimodal	   journal'	   refers	   to	   the	   set	   of	   roles	   (who	   is	   in	  charge	  of	  what	   and	  when)	  and	   responsibilities	   (who	   is	   responsible	   for	  what	  and	  who	   controls	  what)	   assigned	   to	   the	   participants	   engaged	   in	   the	   activity	  'publishing	  a	  multimedia	  artefact'	  play.	  This	  set	  of	  attributions	  is	  particularly	  made	  explicit	   in	  the	   'Publishing	  scenario'	   that	  describes	  the	  sequential	  order	  of	  a	  chain	  of	  operations	  that	  leads	  to	  transform	  all	  the	  semiotic	  input	  and	  the	  multimedia	   research	   materials	   submitted	   to	   a	   journal	   into	   a	   peer-­‐reviewed	  multimedia	  artefact.	  In	  the	  context	  of	  an	  activity	  system	  'Multimodal	  journal',	  the	  division	  of	   labor	  and	  the	  related	  'publishing	  scenario'	  can	  be	  extended	  to	  different	  tasks	  linked	  to	  the	  research	  process	  prior	  to	  submission.	  
The	  component	  'Rules'	  The	   component	   'Rules'	   is	   pivotal	   in	   the	   activity	   system	   'Multimodal	   journal'.	  The	   rules	   –	   that	   is	   the	   editorial	   policy	   of	   a	   multimodal	   journal	   "regulates	   the	  activities	  of	  the	  system"	  (Fitzsimons	  2003:49).	  There	  are	  four	  categories	  of	  rules	  in	  a	  scientific	   journal.	  This	   is	  also	  the	  case	   in	  a	  multimodal	   journal.	  These	  rules	  have	   been	   described	   in	   the	   previous	   chapters	   of	   this	   work	   in	   terms	   of	   14	  dimensions	   (see	  4.3.2)	   and	   in	   relation	   to	   the	   four	  basic	  phases	  of	   the	   scientific	  publishing	  cycle.	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• The	   rules	   concerning	   the	   phase	   of	   composition/submission	   are	   associated	  with	   the	   subsystem	   'Production'	   in	   the	   activity	   system	   'Multimodal	   journal'.	  They	   are	   specifically	   related	   to	   the	   opportunities	   offered	   and	   the	   challenges	  posed	   by	  multimodal	   composing	   and	  publishing	   (see	   Chapter	   2).	   This	   set	   of	  rules	   is	   paired	   here	   with	   the	   dimensions	   'Multimodal	   format',	   'Multimodal	  integration	  strategy',	  and	  'Support	  process'.	  	  
• The	  three	  other	  categories	  of	  rules	  are	  intended	  especially	  to	  meet	  the	  formal	  requirements	   of	   scientific	   publishing	   in	   journals.	   The	   rules	   concerning	   the	  phase	   of	   evaluation,	   and	   associated	   with	   the	   subsystem	   'Exchange'	   in	   the	  activity	   system	   'Multimodal	   journal',	   are	   paired	  with	   the	   dimension	   'Review	  process'	   and	   'Publishing	   conduct'.	   The	   rules	   related	   to	   the	   phase	   of	  dissemination	   (the	  subsystem	   'Distribution')	  are	  paired	  with	   the	  dimensions	  'Archiving	   policy'	   and	   'Registration	   mechanism'.	   Finally	   the	   phase	   of	  consumption	  and	  the	  associated	  subsystem	  'Consumption'	  are	  paired	  with	  the	  dimensions	  'Mediated	  object'	  and	  'Publishing	  model'.	  It	   is	   possible	   to	   understand	   through	   the	   following	   two	   definitions	   how	   the	  various	   components	   of	   the	   activity	   system	   'Multimodal	   journal'	   dynamically	  interact.	   A	   multimodal	   scientific	   journal	   can	   be	   defined	   as	   a	   registered	  publication	   run	   by	   an	   editorial	   board	   and	   directed	   to	   a	   target	   audience	  ('Community')	  –	  a	  publishing	  platform	  and	  an	  authoring	  tool	  ('Tool')	  dedicated	  to	  produce,	  evaluate	  and	  disseminate	  in	  a	  determined	  sequential	  order	  ('Division	  of	  labor')	  multimedia	  artefacts	   ('Objects')	  validated	  as	  compliant	  scientific	  articles	  through	  a	  review	  process	  ('Rules')	  and	  made	  up	  of	  a	  variety	  of	  semiotic	  resources	  –	  initially	  submitted	  by	  an	  author	  or	  a	  group	  of	  authors	  ('Subject')	  –	  meaningfully	  assembled	   to	   construct	   a	   scholarly	   argument.	   Similarly,	   it	   can	   be	   said	   that	   a	  multimodal	   journal	   is	  a	  tool	  that	  produces	  and	  makes	  new	  knowledge	  available	  online	  ('Production')	  in	  the	  form	  of	  peer-­‐reviewed	  ('Exchange')	  scientific	  articles	  based	   on	   multimodal	   formats	   ('Distribution')	   that	   are	   experienced	   –	   reflected	  upon,	   commented,	   shared	   and	   rated,	   etc.	   –	   by	   various	   categories	   of	   users	  ('Consumption').	  
The	  Multimodal	  Publishing	  Paradigm	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The	  last	  dimension	  to	  be	  integrated	  in	  the	  activity	  system	  'Multimodal	  journal'	  is	   about	   the	   fact	   that	  an	  activity	   system	   is	  not	   fixed	  but	   it	   changes	  and	  evolves	  over	  time	  on	  the	  one	  hand	  and	  that	  an	  activity	  system	  is	  historically	  conditioned	  on	  the	  other	  hand:	  it	  "comes	  into	  being	  because	  of	  practices	  that	  have	  a	  history.	  At	   any	  point	   that	  we	  begin	   to	   study	  how	  a	   system	  works,	  we	  need	   to	   consider	  how	  it	  came	  to	   function	   in	  a	  particular	  way"	  (Kain	  and	  Wardle	  2014:276).	  This	  last	   dimension	   is	   associated	   in	   the	   context	   of	   an	   activity	   system	   'Multimodal	  journal'	  as	  the	  publishing	  paradigm	  on	  which	  the	  system	  is	  based.	  A	   publishing	  paradigm	   is	   understood	  here	   a)	   as	   a	   'background'	   that	   connects	  the	   four	   subsystems	   and	   the	   six	   components	   of	   an	   activity	   system	   and	   b)	   as	   a	  claim	   or	   an	   attitude	   that	   is	   enacted	   through	   various	   practices,	   rules	   and	   roles	  taking	   place	   in	   a	   community.	   It	   can	   be	   argued	   that	   a	   publishing	   paradigm	   is	  expressed	  by	  specific	   configurations	  between	   the	  six	   components	  of	  an	  activity	  system.	  A	  change	  of	  paradigm	  means	  that	  these	  configurations	  are	  modified,	  not	  only	  partially,	  but	  also	  in	  a	  way	  that	  affects	  all	  relations	  between	  all	  components.	  The	  result	  is	  a	  new	  set	  of	  opportunities	  (a	  qualitative	  shift)	  but	  also	  a	  new	  set	  of	  constraints	  (an	  increasing	  complexity).	  At	   the	   present	   moment,	   three	   main	   "web	   publishing	   paradigms"	   (Guay	  1995:n.pag.)	   coexist	   online	  with	   one	   another:	   the	  print,	   digital	   and	  multimodal	  paradigm.	   The	   result	   of	   this	   coexistence	   is	   contradictory	   and	   has	   been	  contradictory	  from	  the	  start:	  the	  three	  key	  paradigms	  compete	  or	  cooperate	  with	  each	  other,	  depending	  on	  circumstances.	  
• The	  print	  paradigm	  "is	   the	   repurposing	  of	   the	   traditional	   linear,	  hierarchical	  print	  format	  …	  a	  second	  trait	  of	  the	  print	  paradigm	  is	  that	  the	  information	  is	  limited	  to	  text	  and	  still	  images,	  identical	  to	  what	  you	  would	  find	  in	  a	  magazine	  or	  book"	  (Guay	  1995:n.pag.).	  A	  large	  majority	  of	  online	  journals	  is	  still	  based	  on	  the	  print	  paradigm	  and	  disseminates	  articles	  in	  PDF	  format.	  
• The	   second	   publishing	   paradigm	   or	   "the	   hypertext	   paradigm	   is	   the	   key	  foundational	  paradigm	  for	   the	  Web	  and	   is	  what	  gives	   the	  Web	   its	   the	  power	  and	   potential.	   Its	   nonlinear,	   nonhierarchical,	   borderless.	   Its	   object-­‐oriented	  nature	   has	   profound	   implications	   for	   both	   the	   Internet	   and	   society"	   (Guay	  1995:	  n.pag.).	  More	  and	  more	  journals	  follow	  this	  second	  publishing	  paradigm.	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In	  this	  case,	  the	  scientific	  article	  is	  delivered	  and	  displayed	  in	  a	  HTML	  format.	  Many	  clickable	  links	  to	  internal	  (within	  the	  website	  of	  the	  journal)	  or	  external	  resources	   are	   included	   as	   well	   as	   various	   functionalities	   (such	   as	   "contact",	  "share",	  "like",	  "comment",	  "metrics"	  etc.)	  are	  integrated.	  
• The	  third	  paradigm	  -­‐	  "the	  multimedia	  paradigm	  ...	  is	  a	  powerful	  paradigm,	  for	  it	  provides	  a	  multisensory	  experience,	  engaging	  us	  and	  communicating	   to	  us	  in	  a	  way	  that	  text	  alone	  cannot"	  (Guay	  1995:n.pag.).	  A	   few	  scientific	   journals	  are	  currently	  based	  on	  what	  is	  defined	  in	  this	  work	  as	  the	  (digital)	  multimodal	  publishing	  paradigm.	  Guay	  provides	  a	  possible	  explanation	  for	  this	  situation:	  
When	  it	   is	   fused	  with	  augmenting	  paradigms	  such	  as	  hypertext	  and	  interactivity	  [i.e.	  the	  hypertext	  paradigm]	  to	  form	  interactive	  hypermedia,	  and	  used	  effectively,	  it	   is	   powerful	   paradigm	   for	   communicating	   complex	   information.	   However,	   if	  fused	   to	   a	   limiting	   paradigm,	   such	   as	   the	   print	   paradigm,	   it	  will	   fall	   short	   of	   its	  potential.	   Even	  worse,	   if	  multimedia	   is	   used	  with	   no	   thought	   as	   to	   the	   reasons	  why	   it	   is	   being	   used,	   or	   has	   poor	   layout	   or	   content	   it	   can	   result	   in	   a	   pointless	  aesthetic	  fiasco…	  (Guay	  1995:n.pag.)	  
To	  sum	  up,	  the	  multimodal	  publishing	  paradigm	  enacted	  by	  an	  activity	  system	  'Multimodal	  journal'	  can	  be	  defined	  as	  a	  qualitative	  shift	  resulting	  in	  a	  change	  in	  the	  way	  knowledge	  is	  generated	  (multimodal	  formats),	  evaluated,	  disseminated,	  shared	  (scientific	  multimedia	  artefacts)	  and	  consumed	  (a	  multimedia	  artefact	  is	  not	  intended	  to	  be	  read	  but	  explored	  or	  experienced).	  In	   what	   follows,	   the	   complete	   conceptual	   toolkit	   aimed	   to	   provide	   a	   support	  during	  the	  conceptual	  design	  phase	  of	  a	  project	  for	  creating	  a	  multimodal	  journal	  is	  summarised.	  
Conceptual	  Toolkit	  In	   Figure	   31,	   the	   six	   main	   components	   of	   the	   activity	   system	   'Multimodal	  journal'	  ('Subject',	  'Tool',	  'Object',	  'Division	  of	  labor',	  'Community'	  and	  'Rules')	  are	  represented	  by	  various	  rectangles.	  The	  most	  important	  outcomes	  (the	  red	  arrow	  on	   the	  right-­‐hand	  side)	  of	  a	  multimodal	   journal	  are,	   like	   it	   is	   the	  case	   for	  other	  scientific	   journals,	  generating	  "new	  scientific	  knowledge"	  and	  contributing	  to	  "a	  
	   Page	  201	  
better	   quality	   of	   life"	   Björk	   (2007:12).	   These	   two	   outcomes	   should	   not	   be	  confused	   with	   the	   objects	   or	   outputs	   of	   the	   activity	   system:	   various	   types	   of	  multimedia	   artefacts.	   The	   lively	   discussions	   around	   "publish	   or	   perish"	   taking	  place	   regularly	   in	   the	   scientific	   community,	   in	   our	   understanding,	   is	   one	  expression	  of	  an	  activity	  system	  in	  which	  outcomes	  and	  outputs	  tend	  to	  converge	  and	  merge,	  or	  to	  be	  confused.	  The	   second	   layer	   of	   the	   conceptual	   toolkit	   is	   composed	   of	   four	   interrelated	  triangles.	   In	   the	   original	   framework	   of	   activity	   theory	   (Engeström),	   the	   four	  triangles	   are	   introduced	   as	   the	   four	   subsystems	   of	   production,	   exchange,	  distribution	   and	   consumption.	   These	   triangles,	   associated	  with	   the	  multimodal	  publishing	   paradigm	   in	   the	   background,	   connect	   the	   main	   components	   of	   the	  activity	  system	  'Multimodal	  journal'.	  The	   four	   triangles	   of	   the	   activity	   system	   'Multimodal	   journal'	   include	   the	  dimensions	   that	   have	  been	   summarised	   in	   the	  morphological	   field	   'Multimodal	  scientific	  publishing'	   (see	  4.3.2)	  and	   in	  relation	   to	   the	  component	   'Rules'	  of	   the	  activity	  system	  'Multimodal	  journal'.	  These	  dimensions	  –	  the	  editorial	  policy	  of	  a	  multimodal	  journal	  or	  a	  set	  of	  rules	  "that	  people	  adhere	  to	  while	  engaging	  in	  the	  activity"	   publishing	   a	   multimedia	   artefact	   (Kain	   and	   Wardle	   2014:277)	   –	   are	  represented	   in	   bold	   capital	   letters	   in	   Figure	   31.	   They	   have	   to	   be	   taken	   into	  account,	   discussed	   and	   negotiated,	   when	   dealing	   with	   the	   creation	   of	   a	  multimodal	   journal.	   In	   Figure	   31,	   for	   clarity	   purposes,	   the	   dimension	   'Journal	  concept'	  is	  placed	  in	  the	  rectangle	  associated	  with	  the	  component	  'Rules',	  and	  the	  dimension	  'Publishing	  scenario'	   in	  the	  rectangle	  associated	  with	  the	  component	  "Division	  of	  labor".	  The	   following	   short	   sample	   case	   study	   is	   intended	   to	   test	   the	   previously	  described	   conceptual	   toolkit	   (see	   Figure	   31).	   It	   provides	   an	   overview	   over	   a	  concrete	   example	   of	   a	   publishing	   environment	   that	   is	   not	   strictly	   speaking	   a	  scientific	  journal	  but	  that	  can	  also	  be	  approached	  as	  a	  tool	  that	  takes	  advantage	  of	  possibilities	  afforded	  by	  digitality.	  It	  illustrates	  how	  some	  of	  the	  dimensions	  of	  a	   multimodal	   approach	   to	   scientific	   publishing	   can	   be	   put	   into	   practice.	   In	   a	  nutshell,	   this	   example	   should	   be	   understood	   as	   the	   enactment	   of	   a	   particular	  (digital)	  multimodal	  publishing	  paradigm	  for	  scientific	  purposes.	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Figure	  31:	  Conceptual	  Toolkit	  for	  Launching	  a	  Multimodal	  Journal	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5.2.	  Practical	  Application:	  the	  AIME	  Project	  The	   AIME	   project	   [An	   Inquiry	   into	   the	   Modes	   of	   Existence]	   (see	   Figure	   32),	  under	  the	  responsibility	  of	  Latour,	  is	  about	  investigating,	  describing	  and	  enacting	  "the	  modes	  of	  existences"	   (AIME	  n.d.)	   shared	   in	   the	  world	   today.	   It	   is	   subtitled	  "how	   do	   we	   compose	   a	   common	   world"	   (AIME	   n.d.).	   The	   AIME	   project	   is	   an	  ongoing	  project	  dedicating	  to	  documenting	  online	  the	  three	  conventional	  phases	  of	  the	  research	  process:	  "do	  research,	  communicate	  and	  apply	  the	  results"	  (Björk	  2007:12)	  (dimension	  'Journal	  concept').	  Consequently,	  the	  platform	  of	  the	  AIME	  project	   is	  not	   limited	  to	  disseminating	  research	  findings	  (dimension	   'Publishing	  scenario').	  	  
	  
Figure	  32:	  Homepage	  of	  The	  AIME	  Project	  (AIME	  n.d)	  	  	   The	  AIME	  project	  promotes	  an	  online	  collaborative	  approach	  to	  research.	  This	  means	  that	  the	  distribution	  of	  traditional	  roles	  are	  changed	  that	  are	  assigned	  to	  a	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researcher	   (a	  member	   of	   the	   "project	   team"	   or	   a	   "mediator"),	   a	   reader	   (a	   "co-­‐researcher"	  or	  a	  "collaborator")	  and	  the	   informant	   in	  the	  field	  (a	  "contributor")	  (Components	  'Division	  of	  labor'	  and	  'Subject').	  The	  informant	  is	  integrated	  in	  the	  research	  project	  as	  a	  reader	  and	  as	  a	  co-­‐researcher.	  His	  role	  is	  not	  limited	  to	  the	  initial	  empirical	  phase.	  Similarly,	  the	  researcher	  is	  both	  a	  reader	  and	  a	  subject	  of	  his	  own	  work	  in-­‐progress:	  he	  does	  not	  fully	  control	  the	  results	  being	  produced.	  Finally,	  the	  role	  of	  the	  reader	  is	  not	  limited	  to	  the	  consumption	  phase:	  as	  a	  reader	  acting	   as	   an	   informant,	   his/her	   comments	   are	   reintroduced	   in	   the	   phase	   of	  production	  as	  empirical	  data.	  The	   research	   process	   designed	   by	   Latour	   and	   his	   team	   is	   made	   of	   three	  interrelated	  phases	  -­‐	  the	  "stages:	  that	  of	  the	  readers,	  that	  of	  the	  co-­‐researchers,	  and	  that	  of	  the	  negotiators"	  (AIME	  n.d.).	  The	  second	  phase	  is	  intended	  to	  switch	  from	  the	  classic	  "reading	  mode"	  to	  a	  collaborative	  work	  with	  readers	  becoming	  "co-­‐researchers"	  (component	  'Subject'):	  
But	  we	  will	  very	  quickly	  notice	  that	  you	  will	  not	   just	  want	  to	  correct	  errors	  and	  comment	   on	   the	   statements	  made	   in	   the	   interim	   report,	   in	   other	  words	   offer	   a	  critique,	   but	   you	   will	   want	   to	   take	   up	   other	   questions	   as	   you	   formulate	   the	  problems	  in	  a	  quite	  different	  way	  (AIME	  n.d.)	  …	  
A	   specific	   system	   of	   "veridiction"	   and	   validation	   of	   the	   generated	   knowledge	  occurring	  through	  the	  research	  process	  is	  initiated	  (dimension	  'Review	  system'):	  
The	  metaphor	  we	  use	  is	  that	  of	  diplomatic	  negotiations.	  This	  expression	  is	  often	  pejorative,	   but	   we	   take	   it	   very	   seriously	   because	   negotiations	   come	   into	   play	  when	  there	  is	  no	  common	  overarching	  principle	  that	  would	  allow	  for	  agreement.	  So	  the	  only	  solution	  is	  to	  set	  out	  as	  precisely	  as	  possible	  why	  the	  account	  given	  of	  such	  and	  such	  a	  value	   is	   shocking,	   admissible,	   compatible,	  or	   incompatible	  with	  some	   other	   account	   …	   To	   launch	   such	   negotiations,	   the	  mediators	   will	   invite	   a	  certain	   number	   of	   contributors	   and	   co-­‐researchers	   to	   face-­‐to-­‐face	   meetings	  (AIME	  n.d.).	  
The	   bilingual	   (English	   and	   French)	   "multimedia	   platform"	   (AIME	   Blog	  2013b:n.pag.)	   of	   the	   AIME	   project	   is	   conceived,	   at	   the	   same	   time,	   as	   a	   blog,	   a	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forum	  of	  discussion	  (section	  "discussions"	  under	  "blog"),	  an	  archive	  documenting	  the	  project	  (section	  "materials"	  under	  "blog"),	  as	  well	  as	  a	  publishing	  incubator	  intended	  to	  produce	  new	  knowledge	  (component	  'Tool'):	  
At	   the	   beginning	   of	   the	   site	   you	  will	   find	   an	   “augmented”	   book	  …	  Why	   are	  we	  calling	  the	  digital	  book	  augmented?	  Because	  we	  have	  added	  three	  columns	  to	  it	  …	  What	   are	   these	   columns?	  The	   first	   column	   is	   the	   glossary	   (v	   for	   vocabulary).	  …	  The	   second	   column	   contains	   information	   on	   documentation	   (d).	   …	   The	   third	  column	   is	   for	   contributions	   (c).	   This	   is	   a	   space	   for	   you	   to	   publish	   critiques,	  additional	   considerations	   and/or	   complementary	   or	   alternative	   documentation,	  based	  on	   your	  notes.	  Mediators	  will	   help	   you	   to	   find	   your	  way	   around	   and	  will	  moderate	   the	   contributions.	   Depending	   on	   the	   evolution	   of	   the	   site,	   your	  contributions	  may	  be	  transferred	  to	  the	  middle	  column.	  
	  
	  
Figure	  33:	  The	  Multimedia	  Artefact	  of	  The	  AIME	  Project–	  The	  Crossings	  (AIME	  n.d.)	  	   The	   AIME	   project	   produces	   an	   in-­‐progress	   multimedia	   artefact	   called	   "the	  Crossings"	   (see	   Figure	   33),	   that	   is	   also	   used	   as	   a	   "database".	   It	   is	   an	   evolving,	  interactive	   multimedia	   artefact	   (component	   Object)	   assembling	   different	  semiotic	   resources	   (Component	   'Tool')	   coming	   from	   different	   'semiotic	   input',	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'multimedia	  recording'	  and	   'multimedia	  research	  materials'.	   It	  can	  be	  described	  as	   a	   whole	   made	   up	   of	   different,	   more	   or	   less	   independent,	   wholes-­‐parts	  (dimension	   'Multimodal	   format').	   The	   use	   of	   various	   semiotic	   resources	   in	   the	  AIME	  project	  is	  associated	  with	  a	  'scientific	  purpose':	  
Our	  hope	  is	  to	  engage	  AIME	  in	  a	  dialogical	  and	  open-­‐access	  format	  that	  will	  allow	  the	  scholarly	  community	  at	  large	  to	  think	  with	  the	  text	  through	  written	  response	  pieces,	  digital	  dialogues,	  and	  other	  multimedia	  formats	  (AIME	  Blog	  2013a:n.pag.).	  
One	  of	  the	  keywords	  of	  the	  project	  AIME	  is	  the	  term	  "composition".	  This	  term	  is	  the	   umbrella	   term	   for	   describing	   the	   multimodal	   publishing	   paradigm	   of	   the	  AIME	   project.	   "Composition"	   is	   a	   new	  way	   to	   conceive	   and	   enact	   the	   relations	  between	  theory	  and	  practice;	  between	  process	  and	  product;	  between	  project	  and	  object;	  between	  paper	  and	  screen;	  between	  online	  and	  offline	  activities;	  between	  places	  and	  events:	  
The	   aim,	   both	   ambitious	   and	  modest,	   will	   be	   to	   propose	   an	   alternative	   for	   the	  term	   “modernize”,	   one	   that	   is	   compatible	   with	   the	   expression	   “ecologize”	   and	  which	   we	   sum	   up	   with	   the	   term	   “composition”.	   Learning	   how	   to	   compose	   the	  common	  world,	  this	  is	  what	  is	  at	  stake	  (AIME	  n.d.).	  
To	  sum	  up,	  and	  even	  if	  some	  of	  these	  conclusions	  would	  require	  further	  study,	  the	  AIME	  project	  approached	  as	  an	  activity	  system	  ("a	  whole	  ecosystem"):	  
• Provides	   a	   publishing	   platform	   that	   is	   a	   "multilingual	   and	   multipurpose	   e-­‐Infrastructure"	   (Borgman	   2007:252).	   It	   could	   be	   noted	   that	   the	   publishing	  platform	  can	  be	  considered	  as	  a	  scientific	  artefact	  itself	  (Component	  'Tool')	  
• Integrates	   various	   types	   of	   semiotic	   resources	   distributed	   in	   three	   main	  sections	   ("An	   inquiry	   into	  modes	   of	   existence",	   "the	   book",	   "the	   crossings").	  Written	  words	  dominate	  especially	   in	   the	  main	  section	  ("An	  Inquiry	   into	   the	  mode	  of	  existence")	  and	  its	  linear	  display.	  The	  section	  called	  "The	  Crossings"	  integrates	  other	  types	  of	  semiotic	  resources	  (Component	  'Tool')	  
• Produces	   and	   disseminates	   a	   scientific	   multimedia	   artefact	   based	   on	   a	  multimodal	   format	   named	   "The	   Crossings"	   (Figure	   4.33).	   The	   multimedia	  artefact	   'The	   Crossings'	   is	   based	   on	   some	   of	   the	   main	   characteristics	   of	   a	  
	   Page	  207	  
digital	   object	   such	   as	   editability	   (it	   is	   regularly	   updated),	   navigability,	  connectivity	   and	   interactivity.	   It	   is	   also	   comprised	   of	   different	   independent	  objects	  such	  as	  videos	  (component	  'Object').	  
• Defines	   new	   roles	   and	   responsibilities	   (Component	   'Division	   of	   labor')	  according	  to	  a	  publishing	  scenario	  that	  reconnects	  the	  different	  phases	  of	  the	  research	  process	  and	  the	  scientific	  publishing	  cycle.	  
• This	   redefinition	   of	   roles	   and	   collaboration	   is	   closely	   linked	   to	   concomitant	  changes	   in	   relation	   to	   the	   components	   'Subject'	   ("contributors",	   "teams",	  "mediators",	  and	  "collaborators")	  and	  'Community'.	  As	  regards	  the	  component	  'Rules',	  the	  AIME	  project	  is	  a	  "digital	  inquiry"	  (AIME	  n.d.).	   This	   "digital	   inquiry"	   revolves	   around	   a	   publishing	   paradigm	  ("composition")	   that	   permeates	   the	   subsystems	   of	   production,	   exchange,	  consumption	  and	  distribution.	  Consequently:	  
• The	  AIME	  project	  is	  based	  on	  a	  system	  of	  social	  validation	  and	  different	  "types	  of	  veridiction"	  (dimension	  'Review	  system').	  
• Participating	   in	   the	   AIME	   project	   means	   assembling,	   communicating	   and	  disseminating	  multiple	  'research	  materials'	  and	  'semiotic	  input'.	  
• Is	   community-­‐based	   and	   engages	   participants	   in	   a	   collaborative	   approach.	  That	   is	   to	   say	   that	   it	   generates	   knowledge	   through	   the	   interaction	   of	  participants	  with	  a	  tool-­‐artefact	  (dimension	  'Support	  process').	  
• Is	   based	   on	   a	   'multimodal	   integration	   strategy'	   that	   approaches	   semiotic	  resources	  as	  means	  for	  meaning	  making	  (dimension	  'Scientific	  purpose').	  Finally,	  regarding	  the	  expected	  outcomes,	  the	  AIME	  project	  is	  aimed	  to	  produce	  new	   scientific	   knowledge	   about	   current	   modes	   of	   existence	   and	   to	   answer	   a	  question	  relating	  to	  a	  common	  future	  ("how	  do	  we	  compose	  a	  common	  world")	  (Outcomes).	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Conclusion	  
The	  research	  undertaken	  places	  at	  its	  core	  an	  equation	  aimed	  to	  bring	  together	  two	   topics	   that	   are	   still	   rarely	   approached	   in	   conjunction:	   multimodality	   and	  scientific	  publishing.	  This	  equation	  (digital	  multimodality	  +	  scientific	  publishing)	  has	  been	  solved	   through	  different	  steps	  –	   theoretical	  and	  empirical.	  Chapters	  2	  and	   3	   situate	   the	   concern	   with	   this	   equation	   at	   the	   crossroads	   of	   four	  interdisciplinary	   research	   fields	   (the	   fields	   of	   composition	   studies	   and	   social	  semiotics,	  the	  fields	  of	  genre	  studies	  and	  information	  studies).	  These	  fields	  could	  be	   used	   as	   complementary	   sources	   that	   allow	  describing	   the	   emerging	   field	   of	  multimodal	   scientific	   publishing.	   Based	   on	   these	   theoretical	   perspectives,	   an	  empirical	   analysis	   was	   conducted,	   focusing	   first	   on	   38	   scientific	   journals	  disseminating	  semiotic	  resources,	  and	  second	  on	  three	  multimodal	  journals	  and	  one	  multimedia	   journal	   (chapter	  4).	  Finally,	   in	  chapter	  5,	  as	  an	  outcome	  of	   this	  analysis,	   a	   conceptual	   toolkit	   was	   developed,	   dedicating	   to	   help	   formulating	  guidelines	  for	  creating	  a	  multimodal	  journal.	  Overall,	   the	   empirical	   part	   of	   the	   research	   covered	   only	   a	   relatively	   small	  number	  of	  journals.	  The	  reason	  for	  this	  limitation	  is	  that	  there	  are	  not	  yet	  many	  truly	   multimodal	   scientific	   journals	   compared	   to	   the	   abundance	   of	   journals	  delivering	   articles	   based	   on	   more	   conventional	   formats.	   Consequently,	  identifying	  appropriate	  multimodal	  scientific	  journals	  has	  proven	  to	  be	  one	  of	  the	  first	  main	   challenges	   during	   the	   process	   of	   completing	   this	   research	   (4.2).	   The	  reasons	   for	   this	   are	   many.	   First,	  multimodal	   journal	   is	   not	   an	   umbrella	   term	  identifying	  a	  well-­‐defined	  category	  of	  journals	  as	  it	  is	  the	  case	  now	  for	  digital	  or	  electronic	   journals.	   Second,	   written	   words	   are	   still	   the	   dominant	   mode	   of	  communication	  regarding	  formal	  scientific	  publishing	  of	  research	  outcomes	  and	  this	   despite	   scientific	   visualisation	   (3.2.).	   Third,	   according	   to	   social	   semiotics,	  every	  event	  or	  product	  is	  by	  definition	  multimodal	  (2.2).	  This	  aspect	  contributes	  in	  a	  somewhat	  ironic	  way	  to	  obscure	  the	  fact	  that	  the	  research	  article	  published	  online	   remains	   largely	   unchanged	   in	   comparison	   to	   its	   traditional	   printed	  counterpart.	  Finally,	  multimodal	  publishing	  is	  more	  than	  just	  integrating	  a	  video,	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a	  discussion	  forum,	  or	  some	  multimedia	  section	  into	  a	  journal.	  Rather,	  it	  involves	  a	   change	   of	   perspective	   and	   a	   change	   of	   practice	   inscribed	   at	   the	   heart	   of	   the	  research	  article	  itself.	  In	  other	  words,	  multimodal	  publishing	  lies	  in	  the	  fact	  that	  multimodal	   composition	   (2.1)	   –	   designing	   a	   multimedia	   artefact	   –	   is	   not	  equivalent	   to	   simply	   integrating	   multimedia	   content.	   Rather,	   it	   raises	   various	  issues	   questioning	   existing	   and	   well-­‐established	   norms	   and	   standards	  historically	  associated	  with	  the	  scientific	  communication	  system	  (3.3.).	  Some	  of	  these	  issues	  have	  been	  addressed	  through	  three	  research	  questions:	  
• RQ1.	   If	   multimedia	   integration	   is	   a	   necessary	   condition	   for	   multimodal	  publishing,	   which	   multimodal	   integration	   strategies	   underlie	   the	  dissemination	   of	   scientific	   multimedia	   artefacts	   in	   multimodal	   scientific	  journals?	  
• RQ2.	   If	   multimedia	   integration	   is	   not	   sufficient	   condition,	   which	   specific	  editorial	   policy	   is	   applied	   in	   multimodal	   scientific	   journals	   to	   enable	  publishing	  articles	  based	  on	  multimodal	  formats	  and	  to	  disseminate	  scientific	  multimedia	  artefacts	  that	  meet	  scientific	  standards	  and	  requirements?	  
• RQ3.	   Finally,	   if	   a	  multimodal	   scientific	   journal	   is	   dedicated	   to	   disseminating	  scientific	   multimedia	   artefacts,	   in	   what	   way	   and	   to	   what	   extent	   can	   it	   be	  argued	   that	   the	   conventional	   scientific	   publishing	   cycle	   (from	  composing/submitting	   to	  evaluating,	   and	   from	  disseminating	   to	   consuming),	  historically	   linked	   to	   the	   development	   of	   print	   technologies,	   is	   changed	   in	  multimodal	  scientific	  journals?	  These	  research	  questions	  have	  been	  addressed	  through	  the	  analysis	  of	  current	  online	  scientific	  journals	  that	  give	  access	  to	  multimedia	  content.	  R1.	   As	   response	   to	   the	   first	   research	   question,	   a	   typology	   of	   multimodal	  integration	   strategies	   has	   been	   devised.	   Three	   specific	   multimodal	   integration	  strategies	   could	   be	   evidenced	   in	   existing	  multimodal	   journals.	   These	   strategies	  have	   been	   called	   the	   intra-­‐modal,	   inter-­‐modal	   and	   trans-­‐modal	   integration	  strategies.	   Each	   of	   them	   entails	   a	   specific	   orchestration	   of	   semiotic	   resources	  associated	  with	  a	  scientific	  purpose	  (see	  4.2).	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• The	   intra-­‐modal	   integration	   strategy	   relies	   on	   a	   multimodal	   approach	   to	  scientific	   publishing	   that	   still	   considers	   written	   words	   as	   the	   dominant	  semiotic	   resource	   for	   meaning	   making.	   This	   approach	   means	   incorporating	  visual	   or	   other	   semiotic	   resources,	   used	   as	   "multimedia	   enhancements"	  (Treloar	   1998:127)	   of	   a	   scientific	   argument,	   this	   in	   a	   scientific	   article	   still	  organised	   in	   a	   linear	   manner	   (see,	   for	   instances,	   different	   types	   of	   articles	  published	  in	  Southern	  Spaces).	  
• The	  inter-­‐modal	  integration	  strategy	  is	  a	  strategy	  that	  tends	  to	  approach	  two	  main	   semiotic	   resources	   in	   combination.	  Each	  of	   these	   semiotic	   resources	   is	  assigned	   a	   scientific	   purpose.	   For	   instance	   a	   video,	   in	   JoVE,	   is	  made	   up	   of	   a	  video,	   conceived	   as	   a	   tutorial,	   dedicated	   to	   showing	   and	   reproducing	   an	  experiment	  and	  an	  article	  presenting	  the	  findings	  of	  a	  research.	  
• Finally,	   the	   trans-­‐modal	   integration	   strategy	   is	   about	   making	   an	   argument	  through	  the	  design	  of	  specific	  multimedia	  artefacts,	  such	  as	  webtexts	  (Kairos)	  incorporating,	   associating	   and	   interconnecting	   multiple	   semiotic	   resources.	  Consequently,	   a	   scientific	   multimedia	   artefact	   based	   on	   a	   trans-­‐modal	  integration	   strategy	   is	   an	   exploratory	   and	   experimental	   format	   that	   tends	  eventually	  to	  transform	  the	  established	  scientific	  article	  genres	  and	  narratives	  even	  if	  it	  complies	  with	  usual	  scientific	  standards	  and	  requirements.	  R2.	   The	   second	   research	   question	   was	   answered	   by	   identifying	   core	  characteristics	  shared	  by	  multimodal	  journals	  (see	  4.3).	  
• As	   already	   mentioned,	   a	   multimodal	   journal	   is	   based	   on	   a	   multimodal	  integration	   strategy	   implemented	   at	   the	   article	   level.	   This	   strategy	   is	  described	   in	   an	   editorial	   policy	   that	   explicitly	   invites	   contributors	   to	   submit	  projects	   that	   integrate	   semiotic	   resources	   beyond	   written	   words	   and	   static	  images	  or	  visuals.	  It	  follows	  that:	  
• A	  multimodal	  journal	  disseminates	  scientific	  multimedia	  artefacts	  that	  are,	  at	  the	   same	   time,	   scientific	   articles	   based	   on	   specific	   multimodal	   formats.	   In	  other	  words,	  a	  multimodal	   journal	   is	  a	  scientific	   journal	   that	  meets	  scientific	  requirements	  in	  terms	  of	  the	  scientific	  article	  genre	  and	  that	  promotes,	  at	  the	  same	  time,	  a	  specific	  combination	  of	  semiotic	  resources	  (a	  format)	  reflecting	  a	  scientific	   purpose	   (showing	   an	   experiment,	   designing	   an	   argument).	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Accordingly,	  the	  scientific	  article	  genre	  can	  be	  basically	  defined	  as	  the	  sum	  of	  a	  multimodal	  format	  and	  the	  IMRaD	  structure.	  
• In	  a	  multimodal	  journal,	  the	  review	  system	  is	  intended	  to	  evaluate	  not	  only	  the	  scientific	  quality	  but	  also	  the	  quality	  of	  the	  design	  and	  the	  overall	  presentation	  and	  usability	  of	  a	  multimedia	  artefact.	  Besides	  an	  editorial	  staff	  with	  specific	  competences	   linked	   to	  multimedia,	   a	  multimodal	   journal	   requires	   reviewers	  with	  multiliteracy	  skills	  able	  to	  critically	  evaluate	  the	  relevance	  of	  the	  semiotic	  resources	  used	   in	  a	  multimedia	  artefact	  as	  well	  as	   the	  general	  structure	  of	  a	  scientific	  multimedia	  artefact.	  
• A	  multimodal	   journal	   is	  a	   journal	  that	  provides	  guidance	  and	  support	  during	  the	  production	  process.	  Due	  to	  the	  lack	  of	  standards	  concerning	  the	  design	  of	  a	  multimedia	   artefact	   in	   general	   and	   of	   a	   scientific	   multimedia	   artefact	   in	  particular,	   producing	   a	   multimedia	   artefact	   relies	   greatly	   on	   collaborative	  work.	  This	  support	  process	  is	  associated	  either	  with	  new	  roles	  and	  new	  actors	  (multimedia	  professionals)	  or	  with	  more	  traditional	  roles	  (reviewers,	  editors,	  authors,	   readers)	   that	   are	   adapted	   to	  meet	   specific	   requirements	   related	   to	  multimodal	  composing.	  
• A	   multimodal	   journal	   is	   based	   on	   a	   scientific	   publishing	   paradigm	   that	  influences,	  not	  only	  how	  a	  multimedia	  artefact	  is	  disseminated	  but	  also	  how	  a	  multimedia	  artefact	  is	  produced,	  evaluated	  and	  expected	  to	  be	  consumed.	  R3.	  The	  answers	  provided	  to	  the	  third	  research	  question	  related	  to	  the	  scientific	  publishing	  cycle	  in	  a	  multimodal	  journal,	  can	  be	  summarised	  as	  follows	  (see	  4.3).	  
• The	   four	   basic	   phases	   of	   the	   scientific	   publishing	   cycle	   (composition	   and	  submission,	   evaluation,	   dissemination	   and	   consumption)	   in	   a	   multimodal	  journal	   are	   globally	   maintained	   but	   adapted	   to	   new	   constraints	   resulting	  mainly	  from	  multimodal	  integration	  strategies.	  
• The	   phases	   of	   composition/submission	   and	   evaluation	   are	   given	   special	  attention.	   In	   contrast	   to	   more	   conventional	   online	   scientific	   journals,	  composing	  a	  multimedia	  artefact	   is	   fully	   integrated	  as	  part	  of	  the	  production	  process.	  Consequently,	  a	  submission	  to	  a	  multimodal	  journal	  is	  not	  a	  finished	  object	  (a	  "complete	  paper")	  to	  be	  evaluated,	  revised	  and	  copyedited	  according	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formatting	  requirements	  but	  first	  a	  project	  to	  be	  designed	  in	  collaboration	  or	  produced	  in-­‐house.	  
• The	   phase	   of	   evaluation	   has	   to	   combine	   a	   formative	   and	   summative	  assessment;	   the	   former	   in	   relation	   to	   the	   promoted	  multimodal	   format,	   the	  latter	  more	  classically	   in	  relation	  to	  scientific	  requirements	  and	  standards	  of	  scientific	   publishing.	   On	   the	   contrary,	   there	   is	   less	   focus	   on	   the	   phase	   of	  consumption	   (i.e.	   commenting	   and	   rating	   a	   multimedia	   artefact)	   in	   a	  multimodal	   journal	  (a	  multimedia	  artefact	   is	  expected	  to	  be	  experienced	  and	  explored	  rather	   than	   to	  be	  read,	   commented	  and	  rated)	  and	  on	   the	  phase	  of	  dissemination.	   However,	   this	   last	   point	   has	   to	   be	   attenuated.	   Appropriate	  archiving	  and	  curating	  methods	  as	  well	  as	  suitable	  registration	  and	   indexing	  methods	   that	   take	   into	   account	   the	   full	   complexity	   of	   a	  multimedia	   artefact	  seem	  to	  be	  lacking.	  
• Reinforced	  in	  contrast	  to	  other	  online	  journals	  based	  on	  open	  and	  transparent	  peer-­‐review	   systems.	   Submitting,	   evaluating,	   and	   disseminating	   represent	  traditionally	  three	  successive	  stages,	  and	  this	  sequencing	   is	  also	  unavoidable	  in	   the	   case	   of	   a	   multimodal	   journal,	   whereas	   in	   the	   case	   of	   open	   access	  journals	  based	  on	  a	  transparent	  review	  system	  it	  is	  possible	  to	  perform	  these	  steps	  in	  parallel.	  
• Extended,	   to	   some	   extent,	   in	   order	   to	   include	   other	   phases	   of	   the	   research	  process	  prior	  to	  a	  submission.	  A	  multimedia	  artefact	  potentially	  integrates	  and	  includes	   different	   types	   of	   multimedia	   data	   recordings	   and	   multimedia	  research	  materials	   generated	  or	  processed	   at	  different	   steps	  of	   the	   research	  process.	   Multimodal	   journals	   enable	   to	   build	   new	   connections	   and	  relationships	   between	   the	   different	   phases	   of	   the	   research	   process	   and	   the	  scientific	   publishing	   cycle.	   Consequently,	   they	   do	   not	   focus	   only	   on	   the	  validative	   strand	   but	   also	   on	   the	   injunctive,	   apprehensive	   and	   interpretive	  strands	  related	  to	  the	  research	  process	  (see	  4.1).	  In	   analysing	   sustainable	   scientific	   journals	   based	   on	   main	   multimodal	  integration	  strategies,	  this	  work	  overall	  concludes	  that:	  
• A	  multimodal	  journal	  turns	  out	  to	  be	  simultaneously	  innovative	  (this	  is	  a	  tool	  that	   allows	   for	   experimentation	   of	   emergent	   scientific	   genres	   based	   on	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multimodal	  formats)	  and	  conventional	  (this	  is	  a	  forum	  disseminating	  research	  findings	  and	  an	  archive	  dedicated	  to	  storing	  scientific	  articles).	  A	  multimodal	  journal	   as	   a	   solution	   of	   the	   equation	   –	   digital	   multimodality	   +	   scientific	  publishing	  –	   is	  a	   search	   for	  a	  balance	  between	  experimentations	  required	   to	  advance	   multimodal	   publishing	   and	   reproduction	   of	   age-­‐old	   practices	   of	  scientific	  publishing	  required	  to	  respect	  academic	  standards.	  
• It	   is	   necessary	   to	   distinguish	   between	   online	   journals,	   multimedia	   journals	  and	  multimodal	  journals:	  an	  online	  journal	  is	  mainly	  based	  on	  a	  change	  in	  the	  way	  a	  scientific	  article	  is	  disseminated	  (e.g.	  the	  PDF	  format)	  and	  distributed	  –	  online	   rather	   than	   on	   paper	   (see	   5.1);	   a	   multimedia	   journal	   opens	   up	   the	  principal	   possibility	   to	  display	  other	  media	   than	   text	   and	   still	   image,	  mainly	  for	   communicative	  and	  promotional	  purposes,	  while	  a	  multimodal	   journal	   is	  based	   on	   a	   multimodal	   publishing	   paradigm	   that	   permeates	   the	   phases	   of	  composition/submission,	   evaluation,	   dissemination	   and	   consumption.	   In	  other	   words,	   a	   multimodal	   scientific	   journal	   is	   based	   on	   a	   multimodal	  publishing	  paradigm	  closely	  related	   to	  a	  scientific	  purpose	   that	   is	  enacted	   in	  and	  through	  a	  multimodal	   format	  meeting	  the	  scientific	  standards	  of	  content	  and	  structure	  established	  in	  a	  field.	  
• The	   use	   of	   multiple	   semiotic	   resources	   remains	   to	   be	   promoted	   within	   the	  scientific	   community	   as	   effective	   and	   powerful	   means	   for	   advancing	   and	  enacting	   a	   scientific	   argument.	   Encouraging	   and	   inviting	   contributors	   to	  submit	  a	  multimedia	  artefact	  is	  not	  a	  sufficient	  incentive.	  
• Multimodal	   journals,	   in	   conjunction	   to	   other	   (digital)	   publishing	  environments,	   play	   an	   active	   part	   in	   restructuring	   the	   dominant	   model	   of	  formal	   scientific	   publishing	   that	   is	   still	   predominantly	   based	   on	   print	  technologies.	  They	  contribute	  indirectly	  to	  transforming	  the	  research	  process	  as	  a	  whole.	  
• Scientific	   research	   is	   increasingly	   multi-­‐	   and	   interdisciplinary.	   Multimodal	  scientific	   publishing	   has	   the	   potential	   to	   represent	   a	   powerful	   support	   for	  research	  and	  to	  help	  dealing	  with	  complex	  research	  topics	  that	  are	  hard	  to	  be	  conveyed	  by	  means	  of	  written	  words	  or	  traditional	  ways	  of	  publishing.	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These	   findings	   were	   obtained	   using,	   first,	   a	   content	   analysis	   of	   the	   editorial	  policy	  of	  a	   sample	  of	  online	  scientific	   journals	  providing	  multimedia	  content	   to	  user,	  and	  second,	  comparative	  case	  studies	  based	  on	  a	  method	  called	  GMA.	  Two	  critical	   questions	  may	   be	   raised	   concerning	   the	   chosen	  methodology.	   The	   first	  relating	   to	   the	   representativity	   of	   the	   selected	   sample	   and	   the	   second	   to	   the	  morphological	   field	   and	   the	   'provisional'	   solution	   space	   generated	   through	   the	  synthesis	  phase	  of	  GMA.	  As	  regards	  representativity,	  the	  fact	  that	  most	  of	  the	  38	  journals	  included	  in	  the	  first	  sample	  result	  from	  three	  quantitative	  studies,	  each	  based	  on	  a	  huge	  sample,	  help	  supporting	  the	  argument	  that	  the	  selected	  sample	  is	   representative	   of	   current	   multimodal	   approaches	   to	   scientific	   publishing	   in	  scientific	   journals.	   It	   can	   therefore	   be	   assumed	   that	   the	   proposed	   typology	   of	  multimodal	   integration	   strategies	   gives	   a	   fairly	   complete	   picture	   of	   the	   actual	  situation.	  As	   regards	   the	  second	   issue,	   the	  obtained	  morphological	   field	   is	  built	  mainly	  on	   information	   found	  on	   the	  website	  of	   four	   journals.	  This	  phase	  of	   the	  research	  process	  was	  preceded	  by	  personal	   communications	  with	   three	  among	  four	   editors	   of	   journals	   included	   in	   this	   second	   sample.	   Consequently,	   the	  generated	  morphological	  field	  describing	  the	  primary	  and	  second	  dimensions	  of	  multimodal	   journals	  can	  therefore	  be	  considered	  representative	  of	   the	  range	  of	  existing	   publishing	   paradigms	   and	   the	   spectrum	   of	   values	   assigned	   for	   each	  dimension	  as	  accurate	  and	  comprehensive	  –	  and	  this,	  despite	  the	  fact	  that	  editors	  did	  not	  audit	  the	  validity	  of	  the	  resulting	  morphological	  field.	  Another	   critical	   question	   may	   be	   raised	   concerning	   the	   choice	   to	   approach	  scientific	  journals	  without	  distinguishing	  between	  research	  fields	  and	  disciplines.	  As	   already	   mentioned,	   multimodal	   publishing	   is	   so	   far	   promoted	   and	   enacted	  only	  in	  a	  minority	  of	  scientific	  journals.	  In	  consequence,	  such	  a	  distinction	  could	  not	   practically	   be	   made.	   An	   explanation	   can	   also	   be	   derived	   from	   a	   historical	  perspective:	   the	   early	   electronic	   journals	   were	   frequently	   based	   on	   personal	  initiatives	  of	  scholars	   linked	  to	  a	  specific	  discipline	  before	  becoming	  a	  common	  practice	  shared	  by	  all	  disciplines.	  It	  is	  likely	  that	  the	  same	  kind	  of	  development	  is	  now	   occurring	   in	   the	   case	   of	   multimodal	   journals:	   a)	   a	   personal	   initiative	   or	  proposal	   is	   b)	   tested	   in	   the	   discipline	   the	   initiator	   belongs	   to,	   before	   it	   is	  transferred	   to	   other	   fields.	   The	   question	   of	   social	   innovation	   in	   regards	   to	  scientific	   publishing	   in	   relation	   to	   scientific	   domains	   remains	   to	   be	   studied,	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however.	   In	  particular,	   the	  degree	   to	  which	   the	  disciplinary	   tradition	   is	   critical	  for	  embracing	  novel	  multimodal	  approach	  to	  scientific	  publishing	  is	  unclear.	  In	  sum,	  the	  importance	  of	  this	  work	  is	  threefold.	  First,	  it	  contributes	  to	  defining	  multimodal	  scientific	  publishing	  as	  an	  emerging	  field	  situated	  at	  the	  intersection	  of	   four	   interdisciplinary	   research	   areas:	   composition	   studies,	   semiotics	   social,	  genre	   studies	   and	   information	   studies	   (chapter	   2	   and	   3).	   These	   areas	   taken	  together	  allow	  highlighting	   issues	   that	  are	  usually	  not	   fully	   interconnected.	  For	  instance,	   the	   field	   of	   information	   studies	   gives	   an	   opportunity	   to	   approach	  multimodal	   publishing	   through	   topics	   such	   as	   the	   registration	  mechanism	   and	  the	   archiving	   practices	   that	   are	   not	   primary	   concerns	   in	   the	   field	   of	   semiotics	  social	   or	   composition	   studies.	   In	   a	   complementary	   manner,	   the	   field	   of	   social	  semiotics	   indicates	   that	   multimodal	   publishing	   cannot	   be	   reduced	   to	   the	  technical	   requirements	   of	   a	   platform.	   Finally,	   the	   field	   of	   composition	   studies	  shows	   that	   multimodal	   publishing	   while	   closely	   linked	   to	   interactivity,	  hypertextuality	  and	  multimedia	  integration,	  is	  more	  than	  these	  important	  digital	  characteristics.	   Overall,	   multimodal	   scientific	   publishing	   brings	   multimodal	  approaches	   from	   across	   these	   four	   fields	   together	   into	   a	   unified	   project	   of	  research	  and	  practice.	  	  Second,	   this	   work	   contributes	   to	   create	   visibility	   for	   novel	   approaches	   to	  scientific	   publishing	   that	   results	   in	   promoting	   a	   variety	   of	   scientific	  communication	  styles	  that	  are	  not	  fully	  exploited	  in	  more	  conventional	  scientific	  journals	  publishing	  text-­‐based	  articles.	  At	  the	  same	  time,	  multimodal	  composing	  is	   time	  consuming	  and	  requires	  abilities	  that	  are	  not	  yet	   fully	  developed.	  These	  are	  inhibiting	  factors	  preventing	  the	  use	  of	  multimodal	  approaches	  to	  publishing	  at	   a	   larger	   scale	   especially	   in	   scientific	   journals.	   From	   the	   viewpoint	   of	  multimodality,	   the	   distinction	   between	   intra-­‐,	   inter-­‐	   and	   trans-­‐modality	  contributes	  to	  highlighting	  different	  complementary	  instances	  implicitly	  included	  in	  the	  notion	  of	  multimodality.	  Some	   of	   the	  major	   implications	   of	   this	   exploratory	   study	   can	   be	   described	   in	  relation	  to	  the	  roles	  and	  functions	  of	  a	  scientific	  journal.	  Two	  perspectives	  seem	  to	   contradict	   each	   other	   in	   the	   equation	   'digital	   multimodality	   +	   scientific	  publishing'.	  In	  light	  of	  the	  'scientific	  publishing'	  term	  of	  the	  equation,	  a	  journal	  is	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a	   channel	   for	   communicating,	   validating	   and	   archiving	   research	   findings	   in	   a	  formal	  way.	  If	  now	  the	  "digital	  multimodality"	  term	  of	  the	  equation	  is	  considered,	  multimodality	   means	   experimentation,	   first	   and	   foremost.	   No	   standards	   or	  norms	   have	   been	   established	   so	   far,	   multimodal	   practices	   are	   still	   being	  developed.	   The	   present	   work	   shows	   how	   a	   few	   journals	   overcome	   this	  contradiction	   between	   innovation	   and	   convention.	   In	   doing	   so,	   they	   offer	  components	   of	   a	   vision	   of	   how	   multimodal	   journals	   could	   be	   conceived	   as	  publishing	   incubators	   that	   are	   dedicated	   to	   support	   and	   accompany	   scientific	  projects	   from	   their	   inception	   to	   their	   implementation.	   The	   role	   of	   a	   journal	   is	  then	   no	   longer	   restricted	   to	   publishing	   articles	   and	   communicating	   research	  findings	  but	  it	  can	  be	  extended	  to	  each	  step	  of	  the	  research	  process.	  The	  existing	  multimodal	  journals	  also	  offer	  components	  of	  a	  vision	  of	  a	  journal	  conceived	  as	  a	  multidisciplinary	   and	   multipurpose	   platform	   combining	   different	   publishing	  environments	   (a	   journal,	   a	  blog,	   a	  database,	   a	   repository	  etc.)	   and	  dedicated	   to	  different	  publishing	  activities	   (creating	  and	  disseminating	  not	  only	  articles,	  but	  also	  various	  types	  of	  pre-­‐	  and	  post-­‐publications).	  In	  this	  expanded	  perspective	  a	  journal	  can	  be	  variously	  understood	  as	  a	  tool,	  an	  archive,	  a	  forum,	  or	  even	  as	  an	  event.	  Overall,	  the	  implications	  of	  this	  study	  indicate	  the	  need	  for	  three	  changes	  of	  perspective	  regarding	  1)	  scientific	  publishing:	  from	  scientific	  publishing	  based	  on	   papers	   and	   articles	   to	   scientific	   publishing	   based	   on	   scientific	   multimedia	  artefacts;	   2)	   multimodality:	   from	   semiotic	   resources	   used	   for	   illustrative	   and	  documentation	  purposes	  to	  semiotic	  resources	  conceived	  as	  means	  for	  enacting	  a	  scientific	   argument);	   3)	   scientific	   journals:	   from	   a	   content-­‐oriented	   journal	  focusing	   on	   the	   dissemination	   of	   the	   research	   findings	   to	   a	   multipurpose	  platform	  documenting	  and	  enacting	  the	  different	  steps	  of	  a	  research	  process.	  In	   relation	   to	   this	   vision,	   future	   research	   could	   contribute	   to	   give	   a	   more	  concrete	   picture	   of	   what	   can	   be	   labelled	   a	   multimodal	   turn	   in	   scientific	  publishing.	  From	  a	  theoretical	  viewpoint,	  more	  research	   is	  needed	  regarding	  a)	  the	   mentoring	   process	   (requiring	   in-­‐depth	   analyses	   of	   the	   actual	   interactions	  that	  take	  place	  during	  the	  design	  process),	  b)	  multimedia	  artefacts	  published	  in	  multimodal	  journals	  (how	  are	  multiple	  semiotic	  resources	  orchestrated),	  c)	  other	  multimodal	   approaches	   in	   other	   scientific	   publishing	   environments,	   d)	   the	  technical	   requirements	   and	   software	   platforms	   for	   designing	   multimedia	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artefacts.	  From	  a	  practical	  viewpoint,	  and	  as	  a	  continuation	  of	  previous	  initiatives	  investigated	   in	   this	   work,	   a	   prototype	   of	   a	   multimodal	   journal	   based	   on	   the	  dimensions	  set	  out	  in	  this	  work	  could	  be	  developed	  dedicated	  to	  experimenting,	  testing	  multimodal	  scientific	  publishing.	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  a	  new	  view	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  results	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  be	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  Traditional	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  are	  organized	  to	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  paper-­‐and-­‐print	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  make	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  &	  Sterility	  has	  been	  the	  leader	  in	  reproductive	  medicine	  research.	  Now	  here	  you	  can	  leveraging	  the	  power	  of	  the	  internet,	  social	  media,	  and	  multimedia	  to	  connect	  all	  of	  us	  to	  fill	  in	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  void.	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  Multimedia	  Journal	  of	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  International	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  edited	  and	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  Forest	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  peer-­‐reviewed	  forum	  for	  innovations	  in	  computer-­‐enhanced	  learning,	  b)	  to	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  acceptance	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  standing	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  ...	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  Access	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  a	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  intelligence	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  publishing	  refereed	  research	  articles,	  survey	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  notes.	  Established	  in	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  the	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  scientific	  journals,	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Topics	  covered	  are	  in	  the	  area	  of	  the	  scientific	  ramifications	  of	  chemical	  corrosion.	  All	  information	  is	  in	  full	  text	  form,	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  images,	  summaries,	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  conclusions	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JIME	  is	  an	  open	  access	  online	  journal	  in	  educational	  technology	  that	  focuses	  on	  the	  implications	  and	  use	  of	  digital	  media	  in	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  foster	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  rigorous	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JASA	  Express	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  rapid	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  dissemination	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  research	  results	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  Medical	  Journal)	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  medical	  journal	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  fully	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  first”	  publication.	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Appendix	  2:	  First	  Sample	  -­‐	  38	  Selected	  Journals	  with	  Multimedia	  Content	  
Name	   AAPSJ	  [The	  AAPS	  Journal]	   ACP	  [Atmospheric	  Chemistry	  and	  Physics]	   AIP	  [AIP	  Advances]	  
Profile	  [Subtitle]	   The	  American	  association	  of	  pharmaceutical	  scientists	  journal	  
An	  interactive	  open	  access	  journal	  of	  the	  European	  geosciences	  union	   	  Profile	  [ISSN]	   1550-­‐7416	   1680-­‐7316	   2158-­‐3226	  
Profile	  [First	  and	  last	  published	  online	  Issue]	   1999	  -­‐	  2014	   2001	  -­‐	  2014	   2011	  -­‐	  2012	  (2014)	  
Profile	  [Disciplines	  [Focus]	   Sciences	  [Pharmaceutical	  research]	   Sciences	  [Geosciences]	   Sciences	  [Physical	  Sciences]	  Journal	  level:	  Website	  Homepage	  [Semiotic	  resource]	   None	   None	   None	  
Journal	  level:	  Multimedia	  Section	   None	   None	   Yes	  (Media)	  [=	  Videos	  and	  Podcasts	  with	  author	  interviews,	  last	  one	  in	  2011]	  Article	  level:	  Supplementary	  material	   Yes	  [but	  rare.	  2	  research	  articles	  with	  .doc]	   Yes	  (Supplementary	  Information)	   None	  
Article	  and/or	  Journal	  level:	  Functionalities	  and/or	  Interactivity	   None	   Yes	  (Interactive	  Discussion)	   Yes	  (Post-­‐publication	  rating	  and	  commenting)	  
Article	  level:	  Semiotic	  resources	  (None,	  rare,	  frequent,	  systematic)	   None	  [Conventional,	  no	  clickable	  image]	   None	  [Conventional,	  Tables	  and	  Figures]	   None	  
Scientific	  (research)	  article:	  promoted	  format(s)	   Article	   Article,	  Paper	  (+	  Discussion	  paper,	  Enhanced	  PDF)	   Article	  
Article	  example	   None	   None	   None	  
Highlights	   New	  platform	  (Springer)	   Open	  Access,	  Public	  Peer-­‐Review,	  Interactive	  Public	  Discussion,	  Transparent	  post-­‐discussion	  review	  
OUTDATED	  (Twitter,	  iResearch	  -­‐	  Iphone,	  Ipad,	  Ipod)	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Name	   BG	  [Biogeosciences]	   BJ	  [Biochemical	  Journal]	   BMJ	  [The	  British	  Medical	  Journal]	  
Profile	  [Subtitle]	   An	  interactive	  open	  access	  journal	  of	  the	  European	  geosciences	  union	   	   Helping	  doctors	  make	  better	  decisions	  
Profile	  [ISSN]	   1726-­‐4170	   1470-­‐8728	   1756-­‐1833	  
Profile	  [First	  and	  last	  published	  online	  Issue]	   2004	  -­‐	  2014	   1999	  -­‐	  2014	   1995	  -­‐	  2014	  
Profile	  [Disciplines	  [Focus]	   Sciences	  [Bio-­‐geo-­‐sciences]	   Sciences	  [Biochemistry,	  Cellular	  and	  molecular	  biology]	   Sciences	  [Medical	  Studies]	  
Journal	  level:	  Website	  Homepage	  [Semiotic	  resource]	   None	   None	   Yes	  (Slideshow)	  
Journal	  level:	  Multimedia	  Section	   None	   Yes	  (Podcast	  (Listen	  to	  XX	  discussing	  her	  latest	  paper)	   Yes	  (Multimedia)	  [=Podcast]	  
Article	  level:	  Supplementary	  material	   Yes	  (Original	  paper,	  interactive	  comments,	  final	  revised	  paper)	   Yes	  (Online	  Data)	   None	  
Article	  and/or	  Journal	  level:	  Functionalities	  and/or	  Interactivity	   Yes	  (Scientific	  discussion	  forum,	  Interactive	  public	  discussion)	   Yes	  (Utopia	  Document)	  [Reading	  Tool]	   Yes	  (Rapid	  Responses)	  [e-­‐letters	  to	  the	  journal]	  
Article	  level:	  Semiotic	  resources	  (None,	  rare,	  frequent,	  systematic)	   None	   Frequent	  [Podcast,	  Multimedia,	  Online	  Data,	  Interactive	  structures]	   None	  [Conventional,	  Tables	  and	  Figures]	  
Scientific	  (research)	  article:	  promoted	  format(s)	   Article,	  Paper	   Classic	  article	   Articles,	  Paper	  
Article	  example	   None	   None	   None	  
Highlights	   Open	  Access.	  Public	  Peer-­‐Review	   Multimedia	  adjuncts.	  Knowledge	  environments.	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Name	   CCO	  [Computers	  and	  Composition	  Online]	   CEC	  [CrystEngComm]	   CEL	  [Currents	  in	  Electronic	  Literacy]	  
Profile	  [Subtitle]	   	   Design	  and	  understanding	  of	  solid-­‐state	  and	  crystalline	  materials	   	  
Profile	  [ISSN]	   1873-­‐2011	   1466-­‐8033	   1524-­‐6493	  
Profile	  [First	  and	  last	  published	  online	  Issue]	   2003	  -­‐	  2014	   1999	  -­‐	  2014	   1999	  -­‐	  2014	  
Profile	  [Disciplines	  [Focus]	   Humanities	  [Teaching	  of	  language,	  Literacy]	   Sciences	  [Crystal	  engineering	  research]	   Humanities	  [Electronic	  Literacy]	  
Journal	  level:	  Website	  Homepage	  [Semiotic	  resource]	   None	   None	   None	  
Journal	  level:	  Multimedia	  Section	   None	   None	   None	  
Article	  level:	  Supplementary	  material	   None	   None	   None	  
Article	  and/or	  Journal	  level:	  Functionalities	  and/or	  Interactivity	   None	   Yes	  (Rich	  HTML)	   None	  
Article	  level:	  Semiotic	  resources	  (None,	  rare,	  frequent,	  systematic)	   Systematic	   ?	  [Accessibility]	   Rare	  [Audio]	  
Scientific	  (research)	  article:	  promoted	  format(s)	   Web-­‐aware	  submission	   Article	  (Rich	  HTML,	  PDF)	   Article	  (www	  publication	  format)	  
Article	  example	   None	   None	   None	  
Highlights	   	   "A	  graphical	  abstract	  is	  available	  for	  this	  content"	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Name	   CITE	  [Contemporary	  Issues	  in	  Technology	  and	  Teacher	  Education]	   CJO	  [Crystallography	  Journals	  Online]	   EIJ	  [Earth	  Interactions	  Journal]	  
Profile	  [Subtitle]	   	   	   Exploring	  the	  interactions	  among	  the	  biological,	  physical,	  and	  human	  components	  of	  the	  earth	  system	  
Profile	  [ISSN]	   1528-­‐5804	   2053-­‐2733	   1087-­‐3562	  
Profile	  [First	  and	  last	  published	  online	  Issue]	   2000	  -­‐	  2014	   1999	  -­‐	  2014	   1997	  -­‐	  2014	  
Profile	  [Disciplines	  [Focus]	   Social	  sciences	  [Teacher	  education]	   Sciences	  [Crystallography]	   Sciences	  [Geophysics	  (interdisciplinary)]	  
Journal	  level:	  Website	  Homepage	  [Semiotic	  resource]	   None	   None	   None	  
Journal	  level:	  Multimedia	  Section	   None	   None	   None	  
Article	  level:	  Supplementary	  material	   None	   Yes	   None	  
Article	  and/or	  Journal	  level:	  Functionalities	  and/or	  Interactivity	   Yes	  (Formal	  commentary)	   Yes	  [Highlighted	  articles]	   None	  
Article	  level:	  Semiotic	  resources	  (None,	  rare,	  frequent,	  systematic)	   Rare	  [None	  in	  the	  current	  issue	  and	  in	  the	  last	  2013	  issues]	   ?	  [Accessibility]	   None	  [Conventional,	  Clickable	  figures	  and	  tables]	  
Scientific	  (research)	  article:	  promoted	  format(s)	   Article,	  Paper	   Article	  (+	  Enhanced	  figures,	  3D	  view)	   Paper	  
Article	  example	   None	   Sample	  Issue	   None	  
Highlights	   "A	  scholarly	  adventure,	  a	  departure	  from	  the	  traditional	  print	  journal)"	   	   Dynamic	  and	  interactive	  components	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Name	   EJGE	  [Electronic	  Journal	  of	  Geotechnical	  Engineering]	   ENCULTU	  [Enculturation]	   EPAA	  [Education	  Policy	  Analysis	  Archives]	  
Profile	  [Subtitle]	   The	  world	  wide	  web	  of	  geotechnical	  engineers	  (W3G)	   A	  journal	  of	  rhetoric,	  writing	  and	  culture	  
A	  peer-­‐reviewed,	  independent,	  open-­‐access,	  multilingual	  journal	  
Profile	  [ISSN]	   1089-­‐3032	   1525-­‐3120	   1068-­‐2341	  
Profile	  [First	  and	  last	  published	  online	  Issue]	   1996	  -­‐	  2014	   1997	  -­‐	  2014	   1993	  -­‐	  2014	  
Profile	  [Disciplines	  [Focus]	   Sciences	  [Geotechnical	  Engineering]	   Humanities	  [Rhetoric,	  Writing,	  Culture]	   Social	  sciences	  [Education	  Policies]	  
Journal	  level:	  Website	  Homepage	  [Semiotic	  resource]	   None	   None	   Yes	  (Video)	  
Journal	  level:	  Multimedia	  Section	   Yes	  (EJGE	  Magazine	  Room)	   None	   Yes	  (Blog)	  [audio	  or	  video	  podcast	  and	  comment]	  
Article	  level:	  Supplementary	  material	   None	   None	   None	  
Article	  and/or	  Journal	  level:	  Functionalities	  and/or	  Interactivity	   None	   None	   Yes	  (Comment)	  [in	  Blog]	  
Article	  level:	  Semiotic	  resources	  (None,	  rare,	  frequent,	  systematic)	   None	   Frequent	  [Audio,	  Video,	  Others]	   None	  
Scientific	  (research)	  article:	  promoted	  format(s)	   Paper	   Article,	  Project,	  Review	   Article	  
Article	  example	   None	   None	   None	  
Highlights	   	   	   Multilingual	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Name	   FNS	  [Fertility	  and	  Sterility]	   FRONTIERS	  [Frontiers	  Journal	  Series]	   IA	  [Internet	  Archaeology]	  
Profile	  [Subtitle]	   	   High	  quality	  open	  access	  publishing	  and	  research	  networking	   The	  premier	  e-­‐journal	  for	  archaeology	  
Profile	  [ISSN]	   0015-­‐0282	   XXXX-­‐XXX	  (a	  different	  ISSN	  for	  every	  journal)	   1363-­‐5387	  
Profile	  [First	  and	  last	  published	  online	  Issue]	   2012	  -­‐	  2014	   2007	  -­‐	  2014	   1996	  -­‐	  2014	  
Profile	  [Disciplines	  [Focus]	   Sciences	  [Medical]	   Sciences	  [STM]	   Sciences	  [Archaeology]	  
Journal	  level:	  Website	  Homepage	  [Semiotic	  resource]	   Yes	  (Video)	   Yes	  (Slideshow)	   None	  
Journal	  level:	  Multimedia	  Section	   Yes	  (Author	  Interview	  Videos,	  Journal	  Club	  Live)	   Yes	  (Videos,	  Images)	   None	  
Article	  level:	  Supplementary	  material	   None	   None	   None	  
Article	  and/or	  Journal	  level:	  Functionalities	  and/or	  Interactivity	   Yes	  (Discuss,What	  I'm	  reading)	   Yes	  (Interactive	  Review	  Forum)	   None	  
Article	  level:	  Semiotic	  resources	  (None,	  rare,	  frequent,	  systematic)	   None	   None	   Frequent	  
Scientific	  (research)	  article:	  promoted	  format(s)	   Article,	  Video	  Article	  (+	  Capsule:	  presentation	  of	  an	  article	  in	  3/5	  lines)	   Article	  (+	  e.Document)	   Article	  (web	  document)	  
Article	  example	   Original	  Video	  Article	   None	   None	  
Highlights	   	   	   Hybrid	  Open-­‐Access	  Journal	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Name	   IMR	  [In	  Media	  Res]	   IPOL	  [Image	  Processing	  On	  Line]	   JAMS	  [Journal	  of	  the	  American	  Musicological	  Society]	  
Profile	  [Subtitle]	   A	  media	  commons	  project	   	   	  
Profile	  [ISSN]	   No	   2105-­‐1232	   1547-­‐3848	  
Profile	  [First	  and	  last	  published	  online	  Issue]	   2006	  -­‐	  2014	   2011	  -­‐	  2014	   ?	  -­‐	  2014	  
Profile	  [Disciplines	  [Focus]	   Humanities	  [Online	  scholarship]	   Sciences	  [Image	  Analysis]	   Humanities	  [Musical	  Studies]	  
Journal	  level:	  Website	  Homepage	  [Semiotic	  resource]	   None	   None	   None	  
Journal	  level:	  Multimedia	  Section	   None	   None	   Yes	  (Digital	  and	  Multimedia	  Scholarship)	  
Article	  level:	  Supplementary	  material	   None	   Yes	  (Source	  code)	   Yes	  
Article	  and/or	  Journal	  level:	  Functionalities	  and/or	  Interactivity	   Yes	  (Feedback)	   Yes	  (Demo)	   None	  
Article	  level:	  Semiotic	  resources	  (None,	  rare,	  frequent,	  systematic)	   Systematic	  [VideoText]	   Systematic	  [Demo]	   Frequent	  
Scientific	  (research)	  article:	  promoted	  format(s)	  
3-­‐minute	  video	  clip/visual	  image	  slideshow	  accompanied	  by	  a	  300-­‐350-­‐word	  impressionistic	  response	  
Article	  (with	  Online	  demonstration	  facility)	   Article	  
Article	  example	   None	   None	   None	  
Highlights	   Video	  Curator	   	   Enhancements	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Name	   JAR	  [Journal	  for	  Artistic	  Research]	   JASA-­‐EL	  [Journal	  of	  the	  Acoustical	  Society	  of	  America	  Express	  Letters]	   JCS	  [Journal	  of	  Cell	  Science]	  
Profile	  [Subtitle]	   	   	   	  
Profile	  [ISSN]	   2235-­‐0225	   0001-­‐4966	   1477-­‐9137	  
Profile	  [First	  and	  last	  published	  online	  Issue]	   2011	  -­‐	  2014	   1998	  -­‐	  2014	   2000	  -­‐	  2014	  
Profile	  [Disciplines	  [Focus]	   Humanities	  [Artistic	  research]	   Humanities	  [Acoustics]	   Sciences	  [Cell	  Biology]	  
Journal	  level:	  Website	  Homepage	  [Semiotic	  resource]	   None	   None	   None	  
Journal	  level:	  Multimedia	  Section	   None	   None	   Yes	  (Cell	  Science	  at	  a	  glance,	  Posters)	  
Article	  level:	  Supplementary	  material	   None	   None	  (Tab	  "Data	  and	  Media")	  
Yes	  [combined	  with	  section	  "At	  a	  glance"	  and	  section	  "Poster"	  to	  be	  downloaded)	  Article	  and/or	  Journal	  level:	  Functionalities	  and/or	  Interactivity	   Yes	  (Reviewer	  comment)	   None	   None	  
Article	  level:	  Semiotic	  resources	  (None,	  rare,	  frequent,	  systematic)	   Systematic	  [Multi-­‐modal	  Exposition]	   None	   None	  
Scientific	  (research)	  article:	  promoted	  format(s)	   Exposition	   Letter	   Poster	  article	  
Article	  example	   None	   None	   None	  
Highlights	   	   	   Community	  Journal	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Name	   JoVE	  [Journal	  of	  Visualized	  Experiments]	   JSAH	  [Journal	  of	  the	  Society	  of	  Architectural	  Historians]	   KAIROS	  [Kairos]	  
Profile	  [Subtitle]	   The	  first	  scientific	  video	  journal	   The	  leading	  journal	  on	  the	  built	  environment	   A	  journal	  of	  rhetoric,	  technology	  and	  pedagogy	  
Profile	  [ISSN]	   1940-­‐087X	   2150-­‐5926	   1521-­‐2300	  
Profile	  [First	  and	  last	  published	  online	  Issue]	   2006	  -­‐	  2014	   2010	  -­‐	  2014	   1996	  -­‐	  2014	  
Profile	  [Disciplines	  [Focus]	   Sciences	  [Biology,	  Medical	  studies,	  Chemistry,	  Physics]	   Humanities	  [Architectural	  history]	   Humanities	  [Rhetoric,	  Technology,	  Pedagogy]	  
Journal	  level:	  Website	  Homepage	  [Semiotic	  resource]	   Yes	  (Video)	   Yes	  (Video)	   None	  
Journal	  level:	  Multimedia	  Section	   None	   None	   None	  
Article	  level:	  Supplementary	  material	   None	   None	   None	  
Article	  and/or	  Journal	  level:	  Functionalities	  and/or	  Interactivity	   Yes	  (Rating,	  commenting)	   None	   None	  
Article	  level:	  Semiotic	  resources	  (None,	  rare,	  frequent,	  systematic)	   Systematic	  [Video	  article]	   Frequent	   Systematic	  [Webtext]	  
Scientific	  (research)	  article:	  promoted	  format(s)	   Video	  Article	   Article	  (with	  label	  Multimedia)	   Webtext	  
Article	  example	   None	   Sample	  Article	   None	  
Highlights	   	   Multimedia	  and	  Website	  Review	  Editor	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Name	   LRR	  [Living	  Reviews	  in	  Relativity]	   MTO	  [Music	  Theory	  Online]	   NEJM	  [The	  New	  England	  Journal	  of	  Medicine]	  
Profile	  [Subtitle]	   	   A	  journal	  of	  the	  society	  for	  music	  theory	   	  
Profile	  [ISSN]	   1433-­‐8351	   1067-­‐3040	   1533-­‐4406	  
Profile	  [First	  and	  last	  published	  online	  Issue]	   1998	  -­‐	  2014	   1993	  -­‐	  2014	   2010	  -­‐	  2014	  
Profile	  [Disciplines	  [Focus]	   Sciences	  [Relativity]	   Humanities	  [Musical	  Studies]	   Sciences	  [Medicine]	  
Journal	  level:	  Website	  Homepage	  [Semiotic	  resource]	   None	   None	   None	  
Journal	  level:	  Multimedia	  Section	   None	   None	   Yes	  (Multimedia	  and	  Images)	  [=	  Video,	  Video	  roundtable,	  Interview,	  Other	  video]	  Article	  level:	  Supplementary	  material	   None	   None	   None	  
Article	  and/or	  Journal	  level:	  Functionalities	  and/or	  Interactivity	   Yes	  (Downoad)	  [HTML	  archive	  for	  offline	  reading]	   None	   None	  
Article	  level:	  Semiotic	  resources	  (None,	  rare,	  frequent,	  systematic)	   None	   Frequent	  [Videos,	  Audio]	   Frequent	  [Audio	  interview,	  Audio	  summary]	  
Scientific	  (research)	  article:	  promoted	  format(s)	   Hypertext	  document	   Article	   Article	  
Article	  example	   None	   None	   None	  
Highlights	   Hypertext	  Journal.	  Off-­‐line	  reading.	  User-­‐oriented	  (and	  not	  reader	  oriented)	   1993,	  First	  Issue	   Online	  first.	  See	  "Browse	  figures	  and	  multimedia"	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Name	   NJP	  [New	  Journal	  of	  Physics]	   PA	  [Palaeontologia	  Electronica]	   PHILICA	  [Philica]	  
Profile	  [Subtitle]	   The	  open	  access	  journal	  at	  the	  forefront	  of	  physics	   	   Where	  ideas	  are	  free.	  The	  instant,	  open-­‐access	  journal	  of	  everything	  
Profile	  [ISSN]	   1367-­‐2630	   1094-­‐8074	   1751-­‐3030	  
Profile	  [First	  and	  last	  published	  online	  Issue]	   1998	  -­‐	  2014	   1998	  -­‐	  2014	   2006	  -­‐	  2014	  
Profile	  [Disciplines	  [Focus]	   Sciences	  [Physics]	   Sciences	  [Palaeontology]	   Humanities,	  Sciences,	  Social	  sciences	  [Multidisciplinary]	  
Journal	  level:	  Website	  Homepage	  [Semiotic	  resource]	   None	   None	   None	  
Journal	  level:	  Multimedia	  Section	   Yes	  (Video	  Abstract)	   Yes	  (Blog)	   None	  
Article	  level:	  Supplementary	  material	   None	   None	   None	  
Article	  and/or	  Journal	  level:	  Functionalities	  and/or	  Interactivity	   None	   None	   None	  
Article	  level:	  Semiotic	  resources	  (None,	  rare,	  frequent,	  systematic)	   Frequent	  [Video]	   None	   None	  
Scientific	  (research)	  article:	  promoted	  format(s)	   Article	  (+	  Video	  Abstract)	   Article	   Article	  
Article	  example	   None	   None	   None	  
Highlights	   	   Animations	  in	  the	  first	  issues	  published	   Journal	  of	  everything	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Name	   REIP	  [Revista	  de	  Enfermedades	  Infecciosas	  en	  Pediatría]	   SRO	  [Sociological	  Research	  Online]	   SSP	  [Southern	  Spaces]	  
Profile	  [Subtitle]	   	   	   An	  interdisciplinary	  journal	  about	  regions,	  places,	  and	  cultures	  of	  the	  u.s.	  south	  and	  their	  global	  connections	  
Profile	  [ISSN]	   1405-­‐0749	   1360-­‐7804	   1551-­‐2754	  
Profile	  [First	  and	  last	  published	  online	  Issue]	   2006	  -­‐	  2014	   1996	  -­‐	  2014	   2004	  -­‐	  2014	  
Profile	  [Disciplines	  [Focus]	   Sciences	  [Pediatria]	   Social	  sciences	  [Sociology]	   Humanities	  [Interdisciplinary	  [Cultural	  studies]]	  
Journal	  level:	  Website	  Homepage	  [Semiotic	  resource]	   None	   None	   None	  
Journal	  level:	  Multimedia	  Section	   Yes	  (Audio	  interview)	   None	   Yes	  (Articles,	  Photo	  Essays,	  Presentations,	  Short	  Videos,	  Featured	  Images)	  Article	  level:	  Supplementary	  material	   None	   None	   None	  
Article	  and/or	  Journal	  level:	  Functionalities	  and/or	  Interactivity	   None	   Yes	  (Pinboard)	  [outdated]	   None	  
Article	  level:	  Semiotic	  resources	  (None,	  rare,	  frequent,	  systematic)	   None	   None	   Frequent	  
Scientific	  (research)	  article:	  promoted	  format(s)	   Article	   Article	   Article,	  Photo	  Essay,	  Presentation,	  Short	  Video,	  Featured	  Image	  
Article	  example	   None	   None	   None	  
Highlights	   Mexico	   	   Multimedia	  Journal	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Name	   TCR	  [Teachers	  College	  Record]	   VECTORS	  [Vectors]	   	  
Profile	  [Subtitle]	   The	  voice	  of	  scholarship	  in	  education	   Journal	  of	  culture	  and	  technology	  in	  a	  dynamic	  vernacular	   	  
Profile	  [ISSN]	   0161-­‐4681	   No	   	  
Profile	  [First	  and	  last	  published	  online	  Issue]	   1990	  -­‐	  2014	   2005	  -­‐	  2013	   	  
Profile	  [Disciplines	  [Focus]	   Social	  sciences	  [Education]	   Social	  sciences	  [Multidisciplinary]	   	  
Journal	  level:	  Website	  Homepage	  [Semiotic	  resource]	   None	   None	   	  
Journal	  level:	  Multimedia	  Section	   Yes	  (The	  voice)	   None	   	  
Article	  level:	  Supplementary	  material	   None	   None	   	  
Article	  and/or	  Journal	  level:	  Functionalities	  and/or	  Interactivity	   Yes	  (Commentary,	  Discussion)	  [sections]	   Yes	  (Interactive	  Statement)	   	  
Article	  level:	  Semiotic	  resources	  (None,	  rare,	  frequent,	  systematic)	   None	   Systematic	  [Project]	   	  
Scientific	  (research)	  article:	  promoted	  format(s)	   Article	   Project	  (Multimedia	  works,	  Multimedia	  projects)	   	  
Article	  example	   None	   None	   	  
Highlights	   	   SCALAR	  +	  Fellowship	  competition	  that	  brings	  together	  recipients	  for	  a	  summer	  residency.	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Appendix	  3:	  Editorial	  Policy	  of	  the	  38	  Selected	  Journals	  with	  Multimedia	  
Content	  
Name	   About	  the	  journal	  [from	  the	  website	  of	  the	  Journal]	  
Submission	  guidelines	  -­‐	  the	  
multimodal	  format	  [From	  the	  
website	  of	  the	  Journal]	  
Supplementary	  
information	  [Wikipedia,	  





The	  AAPS	  Journal	  is	  an	  online-­‐only	  journal	  publishing	  peer-­‐reviewed	  scholarly	  reviews,	  themed	  issues	  and	  research	  articles	  within	  the	  entire	  scope	  of	  the	  pharmaceutical	  sciences	  encompassed	  by	  the	  AAPS	  membership.	  The	  Journal	  particularly	  aims	  to	  foster	  the	  dissemination	  of	  scientific	  information	  presented	  at	  AAPS-­‐sponsored	  meetings,	  workshops	  and	  symposia,	  through	  the	  publication	  of	  invited	  reviews	  in	  themed	  issues.	  






Atmospheric	  Chemistry	  and	  Physics	  is	  an	  open	  access	  publication	  of	  the	  European	  Geosciences	  Union.	  It	  is	  a	  peer-­‐reviewed	  scientific	  journal	  publishing	  studies	  investigating	  the	  Earth's	  atmosphere	  and	  the	  underlying	  chemical	  and	  physical	  processes.	  …	  Atmospheric	  Chemistry	  and	  Physics	  has	  an	  innovative	  two-­‐stage	  publication	  process	  involving	  the	  scientific	  discussion	  forum	  Atmospheric	  Chemistry	  and	  Physics	  Discussions	  (ACPD),	  which	  has	  been	  designed	  
Supplementary	  material,	  such	  as	  data	  sets,	  animated	  visualisation,	  etc.,	  should	  be	  submitted	  together	  with	  the	  manuscript	  for	  peer-­‐reviewed	  publication	  (General	  Guidelines	  for	  Manuscripts	  &	  Submission)	  +	  Copernicus	  Publications	  recommends	  depositing	  data	  that	  correspond	  to	  journal	  articles	  in	  reliable	  data	  repositories,	  assigning	  digital	  object	  identifiers,	  and	  properly	  citing	  a	  data	  set	  as	  a	  proper	  citation.	  Please	  find	  your	  appropriate	  data	  repository	  in	  the	  Registry	  for	  Research	  Data	  Repositories	  re3data.org	  or	  in	  Databib	  (Data	  Policy)	  
Was	  this	  caution	  about	  open	  review	  an	  attempt	  to	  avoid	  throwing	  out	  the	  baby	  of	  quality	  control	  with	  the	  bathwater	  of	  anonymity?	  In	  fact,	  the	  editors	  of	  Atmospheric	  Chemistry	  and	  Physics	  presented	  evidence	  (based	  on	  their	  two-­‐stage	  review	  process)	  that	  open	  review	  significantly	  increases	  the	  quality	  of	  articles	  a	  journal	  publishes	  (Fitzpatrick	  2007:5)	  
AIP	  [AIP	  
Advances]	  
AIP	  Advances	  is	  a	  fully	  open	  access,	  online-­‐only	  community-­‐led	  journal,	  covering	  all	  areas	  of	  applied	  physical	  science,	  including	  those	  topics	  not	  currently	  covered	  by	  the	  existing	  AIP	  journals.	  As	  an	  open	  access	  journal	  with	  advanced	  web	  2.0	  tools,	  the	  global	  research	  community	  will	  be	  able	  to	  find,	  share,	  evaluate,	  and	  discuss	  scientific	  research	  in	  new	  ways.	  AIP	  Advances	  puts	  relevant	  content	  and	  discussion	  tools	  in	  the	  hands	  of	  the	  community	  to	  shape	  the	  direction	  of	  the	  physical	  sciences.	  
Supplementary	  material	  -­‐	  Appropriate	  items	  include	  multimedia	  (e.g.,	  movie	  files,	  audio	  files,	  3D	  rendering	  files),	  data	  tables,	  and	  text	  (e.g.,	  appendices)	  that	  are	  too	  lengthy	  or	  of	  too	  limited	  interest	  for	  inclusion	  in	  the	  article.	  Links	  (URLs)	  in	  the	  online	  journal	  article	  allow	  users	  to	  navigate	  directly	  to	  the	  associated	  files.	  Note	  that	  subdirectories	  (folders)	  are	  not	  acceptable	  [OUTDATED]	  
	  




Biogeosciences	  (BG)	  is	  an	  international	  scientific	  journal	  dedicated	  to	  the	  publication	  and	  discussion	  of	  research	  articles,	  short	  communications	  and	  review	  papers	  on	  all	  aspects	  of	  the	  interactions	  between	  the	  biological,	  chemical	  and	  physical	  processes	  in	  terrestrial	  or	  extraterrestrial	  life	  with	  the	  geosphere,	  hydrosphere	  and	  atmosphere.	  The	  objective	  of	  the	  journal	  is	  to	  cut	  across	  the	  boundaries	  of	  established	  sciences	  and	  achieve	  an	  interdisciplinary	  view	  of	  these	  interactions.	  Experimental,	  conceptual	  and	  modelling	  approaches	  are	  welcome.	  





The	  Biochemical	  Journal	  is	  one	  of	  the	  world's	  leading	  life	  science	  journals,	  publishing	  over	  4000	  pages	  of	  high-­‐quality	  scientific	  information	  every	  year.	  It	  is	  dedicated	  to	  the	  development	  of	  biochemical	  knowledge	  and	  features	  papers	  from	  all	  fields	  of	  biochemistry,	  cellular	  and	  molecular	  biology.	  The	  Biochemical	  Journal	  is	  published	  and	  distributed	  by	  Portland	  Press	  on	  behalf	  of	  the	  Biochemical	  Society.	  
The	  Biochemical	  Journal	  Online	  offers	  authors	  the	  opportunity	  to	  enhance	  their	  papers	  with	  the	  multimedia	  adjuncts	  (e.g.	  time-­‐lapse	  movies,	  three-­‐dimensional	  structures).	  These	  will	  be	  submitted	  to	  peer	  review	  alongside	  the	  manuscript.	  To	  submit	  a	  paper	  with	  a	  multimedia	  adjunct,	  attach	  the	  file	  when	  you	  submit	  your	  manuscript	  online.	  Preferred	  formats	  are	  QuickTime	  for	  time-­‐lapse	  movies,	  PDB	  for	  structures	  and	  Flash	  for	  animated	  schemes.	  There	  is	  no	  extra	  charge	  associated	  with	  the	  publication	  of	  a	  multimedia	  adjunct	  online.	  





The	  BMJ	  (British	  Medical	  Journal)	  is	  an	  international	  peer	  reviewed	  medical	  journal	  and	  a	  fully	  “online	  first”	  publication.	  Our	  "continuous	  publication"	  model	  means	  that	  all	  articles	  appear	  on	  bmj.com	  before	  being	  included	  in	  an	  issue	  of	  the	  print	  journal.	  The	  website	  is	  updated	  daily	  with	  the	  BMJ’s	  latest	  original	  research,	  education,	  news,	  and	  comment	  articles,	  as	  well	  as	  podcasts,	  videos,	  and	  blogs.	  







CCO	  is	  the	  refereed	  online	  companion	  journal	  to	  Computers	  and	  Composition:	  An	  International	  Journal,	  now	  in	  its	  26th	  year	  and	  currently	  published	  by	  Elsevier.	  Our	  goal	  is	  to	  be	  a	  significant	  online	  resource	  for	  scholar-­‐teachers	  interested	  in	  the	  impact	  of	  new	  and	  emerging	  media	  upon	  the	  teaching	  of	  language	  and	  literacy	  in	  both	  virtual	  and	  face-­‐to-­‐face	  forums.	  
Submissions	  for	  Computers	  and	  Composition	  Online	  need	  to	  be	  web-­‐aware,	  meaning	  that	  they	  not	  only	  use	  the	  World	  Wide	  Web	  as	  a	  medium	  but	  also	  take	  advantage	  of	  the	  benefits	  of	  this	  kind	  of	  publishing.	  Rhizomatic	  structures	  that	  disrupt	  traditional	  linear	  forms	  are	  welcome.	  Artful	  use	  of	  graphical	  interfaces	  and	  hypertext	  are	  also	  encouraged.	  Multimedia	  use,	  including	  digital	  video	  and	  audio,	  is	  also	  welcome.	  
Typically,	  Computers	  and	  Composition	  Online	  publishes	  two	  issues	  per	  academic	  year	  since	  our	  first	  BGSU-­‐hosted	  issue	  in	  Spring	  2003,	  a	  fact	  that	  is	  itself	  a	  testament	  to	  the	  role	  of	  the	  journal	  as	  an	  intellectual	  and	  experimental	  space	  for	  multimodal	  composing	  (CCO	  Editorial	  n.d.)	  




Launched	  in	  October	  1999,	  CrystEngComm	  has	  established	  itself	  as	  THE	  journal	  in	  which	  to	  publish	  cutting-­‐edge	  crystal	  engineering	  research.	  The	  journal	  publishes	  Communications,	  Full	  Papers,	  Highlights	  and	  Letters.	  Its	  current	  impact	  factor	  is	  3.84.	  
Key	  features	  of	  the	  journal	  …	  CrystEngComm	  allows	  research	  to	  be	  presented	  in	  innovative	  ways.	  Authors	  are	  encouraged	  to	  use	  colour,	  movies	  and	  animated	  graphics.	  






Currents	  in	  Electronic	  Literacy	  advances	  digital	  literacies	  by	  critiquing	  and	  assessing	  the	  present	  state	  of	  the	  field.	  We	  construe	  electronic	  literacy	  widely	  to	  include	  literature,	  rhetoric	  and	  composition,	  languages	  (English,	  foreign,	  and	  ESL),	  communication	  studies,	  education,	  and	  pedagogy.	  










The	  CITE	  Journal	  is	  an	  online,	  peer-­‐reviewed	  journal,	  established	  and	  jointly	  sponsored	  by	  five	  professional	  associations	  (AMTE,	  ASTE,	  NCSS-­‐CUFA,	  CEE,	  and	  SITE).	  This	  is	  the	  only	  joint	  venture	  of	  this	  kind	  in	  the	  field	  of	  teacher	  education.	  Each	  professional	  association	  has	  sole	  responsibility	  for	  editorial	  review	  of	  articles	  in	  its	  discipline.	  
It	  is	  an	  interactive	  electronic	  journal,	  capable	  of	  incorporating	  into	  its	  articles	  video,	  sound,	  animated	  images,	  and	  simulations,	  as	  well	  as	  ongoing	  dialog	  about	  issues	  that	  advance	  the	  field	  





International	  Scientific	  Union.	  Publishes	  8	  research	  journals	  (Acta	  A	  Acta	  B	  Acta	  C	  Acta	  D	  Acta	  E	  Acta	  F	  JAC	  JSR).	  Publishes	  major	  reference	  work	  International	  Tables	  for	  Crystallography	  (8	  volumes).	  Promotes	  standard	  crystallographic	  data	  file	  format	  (CIF).	  
Artwork	  Guide:	  The	  aim	  of	  this	  guide	  is	  to	  help	  you	  prepare	  your	  electronic	  artwork	  for	  submission	  to	  IUCr	  journals.	  General	  points	  to	  consider.	  Preferred	  file	  formats.	  Figure	  sizing.	  Composite	  images.	  Fonts,	  labelling.	  Number	  formats.	  Colour.	  Cropping.	  Notes	  on	  particular	  types	  of	  figures.	  General	  guide	  to	  digital	  images.	  Checklist.	  Useful	  resource.	  FAQs	  
Raw	  data	  (image	  plate,	  diffractometer,	  film).	  Primary	  data	  (structure	  factors).	  Derived	  data	  (six-­‐dimensional	  structural	  model)…	  (McMahon	  2010:slide	  4).	  





Earth	  Interactions	  publishes	  papers	  that	  explore	  the	  interactions	  among	  the	  biological,	  physical,	  and	  human	  components	  of	  the	  Earth	  system.	  
A	  driving	  force	  behind	  the	  creation	  of	  this	  journal	  as	  an	  electronic	  journal	  was	  the	  desire	  to	  free	  authors	  of	  the	  constraints	  of	  the	  static	  printed	  page	  in	  the	  presentation	  of	  their	  research	  results.	  Dynamic	  and	  interactive	  components	  have	  already	  appeared	  as	  an	  integral	  part	  of	  articles	  published	  in	  Earth	  Interactions	  and	  this	  can	  only	  happen	  effectively	  if	  authors	  do	  not	  feel	  the	  need	  to	  also	  provide	  printable	  forms	  of	  this	  material	  in	  addition	  to	  the	  dynamic	  forms...	  








The	  primary	  objective	  of	  The	  Electronic	  Journal	  of	  Geotechnical	  Engineering	  is	  to	  create	  an	  open	  forum	  for	  rapid,	  interactive,	  peer-­‐reviewed	  information	  exchange	  in	  Geotechnical	  Engineering,	  World-­‐wide.	  
Web	  being	  the	  scene	  of	  the	  fastest	  changing	  technology,	  ...	  The	  authors	  should	  be	  prepared	  to	  use	  means	  of	  electronic	  transfer	  of	  text,	  image	  files,	  sound	  files,	  movies	  etc.	  that	  make	  up	  a	  paper.	  Authors	  will	  typically	  either	  "attach"	  the	  document	  to	  an	  email	  message	  or	  post,	  on	  a	  server	  they	  have	  access	  to,	  for	  the	  ejge	  Editorial	  Office	  to	  download.	  Papers	  may	  also	  be	  submitted	  on	  floppy	  disk	  (PC/compatible)	  along	  with	  image	  files	  etc.	  and	  mailed.	  




Enculturation	  is	  a	  refereed	  journal	  devoted	  to	  contemporary	  theories	  of	  rhetoric,	  writing,	  and	  culture.	  We	  accept	  academic	  work	  in	  all	  media	  forms	  suitable	  for	  web-­‐based	  publication,	  including	  conventional	  articles,	  hypertexts,	  videos,	  and	  multimedia	  projects.	  Submitted	  articles	  and	  projects	  are	  blind-­‐reviewed	  and	  considered	  for	  publication	  on	  the	  understanding	  that	  they	  are	  not	  under	  consideration	  elsewhere.	  Traditional	  articles	  should	  be	  approximately	  4000-­‐6000	  words	  long,	  reviews	  1000-­‐2000	  words.	  ....	  







EPAA/AAPE	  is	  a	  peer-­‐reviewed,	  open-­‐access,	  international,	  multilingual,	  and	  multidisciplinary	  journal	  designed	  for	  researchers,	  practitioners,	  policy	  makers,	  and	  development	  analysts	  concerned	  with	  education	  policies.	  EPAA/AAPE	  accepts	  unpublished	  original	  manuscripts	  in	  English,	  Spanish	  and	  Portuguese	  without	  restriction	  as	  to	  conceptual	  and	  methodological	  perspectives,	  time	  or	  place.	  We	  will	  not	  consider	  manuscripts	  submitted	  for	  publication	  elsewhere.	  
The	  Editorial	  Board	  may	  also	  consider	  other	  forms	  of	  academic	  communication	  for	  publication	  in	  the	  EPAA/AAPE	  BLOG	  such	  as:	  a)	  a	  5-­‐minute	  audio	  or	  video	  podcast	  linked	  to	  an	  article	  that	  explains	  the	  main	  points;	  b)	  short	  policy	  briefs	  entitled	  c)	  interviews	  with	  EPAA/AAPE	  author/s;	  d)	  oral	  translations	  of	  research	  findings	  in	  languages	  other	  than	  their	  publication	  language.	  
	  





Fertstertforum.com	  was	  designed	  to	  fill	  the	  void	  in	  discussing	  the	  medical	  literature.	  ...	  Each	  year	  there	  is	  more	  and	  more	  to	  read	  yet	  less	  time	  and	  less	  opportunity	  to	  discuss	  what	  you	  read.	  With	  the	  pace	  of	  innovation	  accelerating	  exponentially	  many	  physicians	  and	  researchers	  find	  them	  selves	  feeling	  more	  and	  more	  isolated	  and	  falling	  more	  and	  more	  behind.	  For	  more	  than	  60	  years	  Fertility	  &	  Sterility	  has	  been	  the	  leader	  in	  reproductive	  medicine	  research.	  Now	  here	  you	  can	  leveraging	  the	  power	  of	  the	  internet,	  social	  media,	  and	  multimedia	  to	  connect	  all	  of	  us	  to	  fill	  in	  the	  void.	  
Original	  Video	  Articles	  should	  provide	  a	  significant	  contribution	  to	  the	  medical	  literature.	  They	  should	  include	  original	  data	  or	  provide	  a	  review	  of	  a	  subject.	  The	  visual	  demonstration	  of	  the	  topic	  is	  a	  key	  component	  and	  the	  video	  should	  demonstrate	  information	  beyond	  what	  would	  be	  in	  text	  alone.	  Video	  should	  NOT	  be	  a	  series	  of	  text	  only	  slides.	  ...	  In	  addition	  this	  will	  be	  the	  home	  site	  to	  view	  the	  multimedia	  content	  of	  F&S	  in	  one	  location	  including	  interviews	  with	  authors	  and	  original	  video	  articles	  as	  well	  as	  author	  video	  commentaries	  on	  their	  work.	  This	  multimedia	  content	  is	  also	  accessible	  through	  YouTube	  to	  ensure	  maximal	  free	  access.	  





The	  Frontiers	  journals	  are	  an	  interdisciplinary	  series	  of	  open-­‐access	  journals	  bringing	  a	  paradigm	  shift	  in	  academic	  publishing.	  All	  our	  journals	  are	  community-­‐driven,	  thought	  of	  by	  researchers	  for	  researchers,	  and	  provide	  an	  interactive,	  constructive	  and	  highly-­‐principled	  peer-­‐review.	  
The	  Frontiers	  Journal	  Series	  is	  an	  interdisciplinary	  tiered	  series	  of	  online	  journals,	  promising	  a	  paradigm	  shift	  from	  the	  current	  review,	  selection,	  and	  dissemination	  processes	  in	  academic	  publishing…	  Frontiers	  also	  publishes	  a	  number	  of	  e-­‐documents,	  which	  can	  be	  purchased	  and	  downloaded	  on	  the	  website.	  




Internet	  Archaeology	  is	  an	  independent,	  not-­‐for-­‐profit,	  peer-­‐reviewed	  e-­‐journal	  for	  archaeology.	  It	  publishes	  articles	  of	  a	  high	  academic	  standing	  which	  also	  try	  to	  utilise	  the	  potential	  of	  electronic	  publication.	  The	  journal	  has	  been	  publishing	  online	  since	  1996.	  ...	  The	  journal	  is	  a	  hybrid	  Open	  Access	  journal	  so	  some	  content	  is	  freely	  available.	  Everything	  else	  is	  currently	  subject	  to	  a	  low-­‐cost	  subscription	  (pay	  once,	  access	  forever).	  
When	  thinking	  about	  your	  article	  structure,	  remember	  to	  use	  the	  benefits	  of	  the	  web.	  Consider	  more	  than	  a	  linear	  text	  with	  supplementary	  images.	  A	  web	  document	  doesn't	  necessarily	  have	  a	  beginning,	  middle	  and	  end.	  It	  might	  help	  to	  think	  in	  visual	  terms	  about	  the	  final	  structure.	  
Within	  an	  article	  in	  Internet	  Archaeology	  (intarch.ac.uk),	  the	  “first	  fully	  refereed	  electronic	  journal	  for	  archaeology,”	  readers	  may	  search	  data	  sets	  using	  a	  variety	  of	  specialized	  query	  forms.	  Search	  results	  with	  relevant	  data	  are	  displayed	  in	  an	  HTML	  table.	  In	  some	  cases,	  links	  are	  provided	  from	  within	  tables	  to	  an	  interactive	  map.	  A	  reader	  can	  export	  data	  sets,	  including	  underlying	  geospatial	  data,	  to	  a	  local	  database	  or	  to	  a	  geographic	  information	  system	  (GIS)	  (McKiernan	  2002:315).	  
	   Page	  280	  
IMR	  [In	  
Media	  Res]	  
In	  Media	  Res	  is	  dedicated	  to	  experimenting	  with	  collaborative,	  multi-­‐modal	  forms	  of	  online	  scholarship.	  Our	  goal	  is	  to	  promote	  an	  online	  dialogue	  amongst	  scholars	  and	  the	  public	  about	  contemporary	  approaches	  to	  studying	  media.	  In	  Media	  Res	  provides	  a	  forum	  for	  more	  immediate	  critical	  engagement	  with	  media	  at	  a	  pace	  closer	  to	  how	  we	  experience	  mediated	  texts.	  
Each	  weekday,	  a	  different	  scholar	  curates	  a	  30-­‐second	  to	  3-­‐minute	  video	  clip/visual	  image	  slideshow	  accompanied	  by	  a	  300-­‐350-­‐word	  impressionistic	  response.	  We	  use	  the	  title	  "curator"	  because,	  like	  a	  curator	  in	  a	  museum,	  you	  are	  repurposing	  a	  media	  object	  that	  already	  exists	  and	  providing	  context	  through	  your	  commentary,	  which	  frames	  the	  object	  in	  a	  particular	  way.	  The	  clip/comment	  combination	  are	  intended	  both	  to	  introduce	  the	  curator’s	  work	  to	  the	  larger	  community	  of	  scholars	  (as	  well	  as	  non-­‐academics	  ...)	  and,	  hopefully,	  encourage	  feedback/discussion	  from	  that	  community.	  





IPOL	  is	  a	  journal	  of	  image	  processing	  and	  image	  analysis.	  Each	  article	  contains	  a	  text	  describing	  an	  algorithm	  and	  source	  code,	  with	  an	  online	  demonstration	  facility	  and	  an	  archive	  of	  online	  experiments.	  The	  text	  and	  source	  code	  are	  peer-­‐reviewed	  and	  the	  demonstration	  is	  controlled.	  IPOL	  follows	  the	  Open	  Access	  and	  Reproducible	  Research	  models.	  









One	  of	  the	  premier	  journals	  in	  the	  field,	  the	  Journal	  of	  the	  American	  Musicological	  Society	  (JAMS)	  publishes	  scholarship	  from	  all	  fields	  of	  musical	  inquiry:	  from	  historical	  musicology,	  critical	  theory,	  music	  analysis,	  iconography	  and	  organology,	  to	  performance	  practice,	  aesthetics	  and	  hermeneutics,	  ethnomusicology,	  gender	  and	  sexuality,	  popular	  music	  and	  cultural	  studies.	  





JAR	  is	  an	  international,	  online,	  Open	  Access	  and	  peer-­‐reviewed	  journal	  for	  the	  identification,	  publication	  and	  dissemination	  of	  artistic	  research	  and	  its	  methodologies,	  from	  all	  arts	  disciplines.	  With	  the	  aim	  of	  displaying	  practice	  in	  a	  manner	  that	  respects	  artists'	  modes	  of	  presentation,	  JAR	  abandons	  the	  traditional	  journal	  article	  format	  and	  offers	  its	  contributors	  a	  dynamic	  online	  canvas	  where	  text	  can	  be	  woven	  together	  with	  image,	  audio	  and	  video.	  These	  research	  documents	  called	  ‘expositions’	  provide	  a	  unique	  reading	  experience	  while	  fulfilling	  the	  expectations	  of	  scholarly	  dissemination.	  
JAR's	  unique	  presentation	  of	  artistic	  research	  facilitates	  multi-­‐modal	  exposition,	  thereby	  meeting	  the	  desire	  of	  artistic	  researchers	  to	  have	  their	  work	  displayed	  and	  documented	  in	  a	  manner	  that	  demonstrates	  a	  respect	  for	  modes	  of	  presentation.	  By	  introducing,	  together	  with	  the	  Research	  Catalogue,	  a	  standard	  for	  documentation,	  the	  Journal	  is	  responding	  to	  the	  international	  artistic	  and	  academic	  communities,	  which	  demand	  high	  quality	  referencing	  and	  documentation.	  Moreover,	  the	  Journal	  meets	  the	  need	  of	  art	  institutions	  such	  as	  museums,	  galleries	  and	  collections	  for	  artistic	  research	  to	  be	  more	  easily	  accessible.	  
	  









JASA	  Express	  Letters	  (JASA-­‐EL)	  is	  devoted	  to	  providing	  rapid	  and	  open	  dissemination	  of	  important	  new	  research	  results	  and	  technical	  discussion	  in	  all	  fields	  of	  acoustics.	  It	  serves	  physical	  scientists,	  life	  scientists,	  engineers,	  psychologists,	  physiologists,	  architects,	  musicians,	  and	  speech	  communication	  specialists	  who	  wish	  to	  rapidly	  report	  the	  results	  of	  their	  acoustical	  research	  in	  letter-­‐sized	  contributions.	  ...	  Letters	  are	  published	  online	  as	  they	  are	  accepted	  for	  publication,	  and	  also	  appear	  monthly	  as	  a	  section	  in	  the	  Journal	  of	  the	  Acoustical	  Society	  of	  America.	  







Journal	  of	  Visualized	  Experiments	  (JoVE)	  is	  a	  peer	  reviewed,	  PubMed	  indexed	  journal	  devoted	  to	  the	  publication	  of	  biological,	  medical,	  chemical	  and	  physical	  research	  in	  a	  video	  format.	  








The	  online	  version,	  dubbed	  JSAH	  Online,	  will	  support	  presentation	  methods	  -­‐-­‐	  such	  as	  video,	  virtual	  modeling	  and	  digital	  mapping	  -­‐-­‐	  that	  academics	  have	  employed	  for	  some	  time,	  but	  could	  show	  off	  only	  in	  venues	  with	  the	  capacity	  to	  handle	  to	  multimedia	  exhibitions,	  such	  as	  live	  demonstrations	  and	  museum	  installations.	  
"The	  JSAH	  publishes	  two	  editions,	  on	  paper	  and	  online.	  The	  text	  content	  of	  the	  two	  editions	  is	  the	  same,	  but	  the	  online	  edition	  supports	  a	  greater	  variety	  of	  illustration	  types.	  …	  Digital	  Images,	  Caption,	  Video,	  Audio,	  3	  dimensional	  models,	  …"	  
Art	  history	  and	  architecture	  professors	  have	  long	  taught	  out	  of	  textbooks	  and	  held	  forth	  in	  journal	  articles	  with	  the	  caveat	  that	  to	  truly	  appreciate	  a	  painting	  or	  a	  building,	  you	  must	  see	  it	  with	  your	  own	  eyes.	  Scaled-­‐down,	  two-­‐dimensional	  renderings	  on	  a	  printed	  page	  simply	  do	  not	  do	  them	  justice.	  That	  may	  still	  be	  true.	  But	  the	  Society	  of	  Architectural	  Historians	  has	  developed	  a	  new	  platform	  for	  its	  online	  journal	  that	  it	  hopes	  will	  close	  the	  gap	  between	  reading	  about	  important	  architectural	  examples	  and	  experiencing	  them	  (Kolowich	  2010:n.pag.)	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KAIROS	  
[Kairos]	  
Kairos	  is	  a	  refereed	  open-­‐access	  online	  journal	  exploring	  the	  intersections	  of	  rhetoric,	  technology,	  and	  pedagogy.	  ...	  Kairos	  publishes	  bi-­‐annually,	  in	  August	  and	  January,	  with	  regular	  special	  issues	  in	  May.	  Our	  current	  acceptance	  rate	  for	  published	  articles	  is	  approximately	  10%.	  
Since	  its	  first	  issue	  in	  January	  of	  1996,	  the	  mission	  of	  Kairos	  has	  been	  to	  publish	  scholarship	  that	  examines	  digital	  and	  multimodal	  composing	  practices,	  promoting	  work	  that	  enacts	  its	  scholarly	  argument	  through	  rhetorical	  and	  innovative	  uses	  of	  new	  media.	  …	  We	  publish	  "webtexts,"	  which	  are	  texts	  authored	  specifically	  for	  publication	  on	  the	  World	  Wide	  Web.	  




LRR	  is	  a	  solely	  web-­‐based,	  peer	  reviewed	  journal,	  publishing	  as	  the	  name	  suggests,	  reviews	  of	  research	  in	  all	  areas	  of	  relativity.	  ...	  Journal	  Concept:	  ...	  a	  hypertext	  viewing	  environment.	  ...	  With	  a	  hypertext	  document,	  a	  viewer	  navigates	  information	  by	  following	  links	  on	  an	  "as-­‐needed"	  or	  an	  "as-­‐desired"	  basis.	  Thus,	  the	  path	  one	  follows	  through	  a	  hypertext	  document	  can	  result	  in	  an	  individual	  experience:	  self-­‐selected	  and	  thus	  self-­‐directed.	  Given	  this	  dynamic	  quality	  of	  hypertext,	  we	  expect	  Living	  Reviews	  to	  be	  used	  rather	  than	  just	  read.	  The	  awareness	  that	  we	  have	  users,	  not	  just	  readers,	  is	  a	  major	  principle	  guiding	  the	  design	  of	  Living	  Reviews.	  
Living	  Reviews	  journals	  go	  beyond	  the	  electronic	  dissemination	  of	  traditional	  print	  articles.	  All	  articles	  are	  readable	  online	  in	  HTML,	  integrated	  in	  a	  highly	  functional	  hypertext	  viewing	  environment.	  Sophisticated	  navigation	  support	  is	  offered	  for	  equations,	  figures,	  footnotes	  and	  references.	  Articles	  may	  include	  an	  unlimited	  number	  of	  colorful	  images,	  tables,	  movies,	  animations,	  or	  even	  program	  code	  and	  raw	  data.	  Additionally,	  all	  references	  cited	  in	  Living	  Reviews	  articles	  are	  collated	  in	  online	  searchable	  literature	  databases	  




Music	  Theory	  Online	  was	  launched	  experimentally	  in	  March	  1993,	  after	  which	  issues	  0.1	  through	  0.11	  were	  published.	  Its	  permanent	  status	  was	  marked	  in	  January	  1995	  with	  the	  publication	  of	  Volume	  1.1.	  MTO	  contains	  articles,	  commentaries	  on	  articles	  from	  previous	  issues,	  reviews,	  and	  essays	  all	  related	  to	  the	  field	  of	  professional	  music	  theory.	  







The	  New	  England	  Journal	  of	  Medicine	  (NEJM.org)	  is	  dedicated	  to	  bringing	  physicians	  the	  best	  research	  and	  key	  information	  at	  the	  intersection	  of	  biomedical	  science	  and	  clinical	  practice,	  and	  to	  presenting	  the	  information	  in	  an	  understandable	  and	  clinically	  useful	  format.	  
NEJM	  launched	  a	  new	  website	  along	  with	  the	  full	  NEJM	  Archive	  in	  2010.	  The	  new	  website	  gives	  users	  a	  deeper,	  broader,	  and	  more	  engaging	  experience	  through	  enhanced	  search	  and	  navigation,	  specialty	  pages,	  interactive	  elements,	  and	  a	  number	  of	  integrated	  multimedia	  features.	  
The	  New	  England	  Journal	  of	  Medicine	  (NEJM)	  has	  a	  highly	  interactive	  website	  showcasing	  new	  articles,	  but	  also	  providing	  a	  variety	  of	  audio	  and	  video	  publications,	  an	  image	  challenge	  that	  challenges	  readers	  to	  make	  correct	  medical	  diagnoses	  from	  displayed	  images,	  and	  ‘dragand-­‐	  drop’	  images	  that	  make	  it	  easier	  for	  readers	  to	  create	  PowerPoint	  presentations	  from	  published	  journal	  images	  (Shotton	  2009:88	  )	  




New	  Journal	  of	  Physics	  is	  an	  online-­‐only,	  open-­‐access,	  peer-­‐reviewed	  scientific	  journal	  covering	  research	  in	  all	  aspects	  of	  physics,	  as	  well	  as	  interdisciplinary	  topics	  where	  physics	  forms	  the	  central	  theme.	  







Palaeontologia	  Electronica	  (PE)	  is	  an	  open-­‐access,	  peer-­‐reviewed	  electronic	  journal	  covering	  all	  aspects	  of	  palaeontology.	  PE	  began	  publishing	  in	  1998	  and	  has	  been	  indexed	  in	  the	  Science	  Citation	  Index	  since	  2005.	  PE	  complies	  with	  ICZN	  and	  ICBN	  regulations	  for	  the	  electronic	  publication	  of	  valid	  taxonomic	  names...	  




Philica	  is	  an	  online	  academic	  journal	  accepting	  publications	  on	  any	  subject.	  Philica	  takes	  a	  completely	  revolutionary	  approach	  to	  the	  publishing	  and	  reviewing	  of	  academic	  research.	  









La	  Revista	  de	  Enfermedades	  Infecciosas	  en	  Pediatría	  es	  el	  Órgano	  Oficial	  de	  la	  Asociación	  Mexicana	  de	  Infectología	  Pediátrica	  (AMIP)	  y	  de	  la	  Sociedad	  Latinoamericana	  de	  Infectología	  Pediátrica	  (SLIPE),	  que	  pone	  a	  disposición	  del	  médico	  información	  innovadora	  y	  actual.	  





We	  publish	  fully	  peer-­‐reviewed	  sociology	  looking	  at	  current	  issues.	  A	  purely	  online	  journal,	  we	  make	  use	  of	  new	  media	  and	  reach	  a	  wide	  and	  international	  readership.	  We	  also	  publish	  special	  sections	  and	  rapid	  response	  articles,	  which	  address	  key	  issues	  in	  the	  public	  arena.	  
Sociological	  Research	  Online	  encourages	  authors	  to	  make	  full	  use	  of	  the	  electronic	  media	  the	  journal	  publishes	  in,	  where	  possible	  attaching	  to	  articles,	  via	  hyperlinks,	  written	  field	  notes	  and	  numerical	  datasets,	  oral	  data	  and	  other	  oral	  material,	  and	  visual	  materials	  including	  video	  data.	  
Sociological	  Research	  Online	  (www.socresonline.org.uk)	  through	  its	  “Pinboard”	  feature	  (www.socresonline.org.uk/pinboard)	  provides	  a	  variety	  of	  methods	  by	  which	  readers	  can	  communicate	  with	  each	  other	  as	  well	  as	  with	  the	  journal	  editor.	  (McKiernan	  2002:312)	  




Southern	  Spaces	  is	  a	  peer-­‐reviewed,	  multimedia,	  open-­‐access	  journal.	  We	  publish	  articles,	  photo	  essays	  and	  images,	  reviews,	  presentations,	  and	  short	  videos	  about	  real	  and	  imagined	  spaces	  and	  places	  of	  the	  U.S.	  South	  and	  their	  global	  connections...	  Southern	  Spaces	  combines	  innovative	  scholarship	  about	  real	  and	  imagined	  spaces	  and	  places	  of	  the	  American	  South	  with	  the	  tools	  of	  digital	  media.	  






The	  Teachers	  College	  Record	  is	  a	  journal	  of	  research,	  analysis,	  and	  commentary	  in	  the	  field	  of	  education.	  It	  has	  been	  published	  continuously	  since	  1900	  by	  Teachers	  College,	  Columbia	  University.	  
TCR	  invites	  submissions	  utilizing	  all	  methods	  of	  inquiry,	  and	  all	  topics	  related	  to	  the	  field	  of	  education,	  broadly	  conceived,	  are	  welcome.	  Feature	  articles	  are	  considered	  for	  both	  online	  and	  print	  publication.	  Online	  features	  can	  take	  advantage	  of	  the	  variety	  of	  media	  made	  possible	  through	  electronic	  publishing,	  including	  the	  use	  of	  audio,	  video,	  complex	  or	  dynamic	  graphic	  displays,	  interactive	  sessions,	  performances,	  and	  other	  means	  to	  improve	  the	  communication	  of	  scholarly	  work.	  Features	  may	  be	  presented	  as	  a	  single	  article	  or	  in	  serial	  form.	  
To	  hear	  that	  "electronic	  journals	  revolutionize	  the	  way	  researchers	  report	  their	  work"	  -­‐	  because	  the	  articles	  are	  interactive,	  multimedia,	  multi-­‐linguistic,	  longer,	  and	  include	  the	  data	  -­‐	  is	  to	  wonder	  whether	  it	  is	  not	  literally	  more	  of	  the	  same	  (Vrasidas,	  2000,).	  It	  may	  be	  worth	  noting	  that	  Charalambos	  Vrasidas'	  online	  article	  in	  TCR	  is	  identified	  in	  a	  very	  un-­‐journal-­‐like-­‐way	  with	  the	  day	  it	  was	  published,	  an	  ID	  number	  and	  the	  date	  I	  accessed	  it,	  rather	  than	  volume	  and	  number...	  (Willinsky	  2000:n.pag.)	  
VECTORS	  
[Vectors]	  
Vectors	  maps	  the	  multiple	  contours	  of	  daily	  life	  in	  an	  unevenly	  digital	  era,	  crystallizing	  around	  themes	  that	  highlight	  the	  social,	  political,	  and	  cultural	  stakes	  of	  our	  increasingly	  technologically-­‐mediated	  existence.	  As	  such,	  the	  journal	  speaks	  both	  implicitly	  and	  explicitly	  to	  key	  debates	  across	  varied	  disciplines,	  including	  issues	  of	  globalization,	  mobility,	  power,	  and	  access.	  Operating	  at	  the	  intersection	  of	  culture,	  creativity,	  and	  technology,	  the	  journal	  focuses	  on	  the	  myriad	  ways	  technology	  shapes,	  transforms,	  reconfigures,	  and/or	  impedes	  social	  relations,	  both	  in	  the	  past	  and	  in	  the	  present.	  
Rather,	  Vectors	  is	  realized	  in	  multimedia,	  melding	  form	  and	  content	  to	  enact	  a	  second-­‐order	  examination	  of	  the	  mediation	  of	  everyday	  life.	  Utilizing	  a	  peer-­‐reviewed	  format	  and	  under	  the	  guidance	  of	  an	  international	  board,	  Vectors	  features	  submissions	  and	  specially-­‐commissioned	  works	  comprised	  of	  moving-­‐	  and	  still-­‐images;	  voice,	  music,	  and	  sound;	  computational	  and	  interactive	  structures;	  social	  software;	  and	  much	  more.	  Vectors	  doesn't	  seek	  to	  replace	  text;	  instead,	  we	  encourage	  a	  fusion	  of	  old	  and	  new	  media	  in	  order	  to	  foster	  ways	  of	  knowing	  and	  seeing	  that	  expand	  the	  rigid	  text-­‐based	  paradigms	  of	  traditional	  scholarship.	  Vectors	  features	  commissioned	  multimedia	  works	  produced	  through	  collaboration	  between	  scholars	  and	  the	  Vectors	  creative	  team.	  
Since	  Vectors	  launched	  in	  2005,	  many	  more	  scholars	  have	  the	  capacity	  to	  produce	  multimodal	  research,	  and	  the	  number	  of	  venues	  for	  such	  work	  has	  slowly	  expanded.	  ...	  Vectors	  continues	  to	  offer	  a	  platform	  for	  experimenting	  with	  the	  forms	  and	  potentials	  of	  online	  scholarship.	  In	  conjunction	  with	  its	  sibling	  project,	  the	  authoring	  platform	  Scalar,	  ...	  Vectors	  will	  continue	  its	  role	  of	  pushing	  the	  boundaries	  of	  research	  in	  the	  arts,	  humanities	  and	  social	  sciences	  (VECTORS	  Editorial	  n.d.)	  
	  
